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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons 


RAYTHEON MANUFACTURING COMPANY 
Microwave anc 1 Power Tube Operations, Section PT-03 


Waltham 54, Massachusetts 
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Clevite’s remarkable sales increase has been built on a selective line of semiconductors 


plus specialized production and engineering facilities and an exceptional quality con 
trol program, 
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Reliability in volume accelerates 


Clevite ‘Transistor Product’s steady growth 


New gains won by focusing unusual production, engineering ucts has stepped up its production 
° epee a ' capacity and concentrated its re 
and quality control facilities on selected semiconductors saan, dovelentaent aud nema 
turing on ae carefully selected 
product line 
fone MASSACHUSETTS—Im Located in 175,000 square feet of 
proved facilities forlarge volume the famous Waltham Watch build 
production have brought about a_ ing in the heart of one of the nation’s 
rapidly growing demand for Clevite’s most active electronics areas, this 
high-reliability semiconductors division of Cleveland’s Clevite Cor- 
Long a leader in the transistor poration is credited with an im 
diode field, Clevite Transistor Prod pressive number of industry “‘firsts’’. 


Continuous vertical crystal puller, developed 
by Clevite engineers, has tremendously im- 
proved the crystal-growing art. It is just one 
indication of the solid-state knowledge and 
volume production set up that keeps Clevite 175,000 square feet in the famous Waltham Watch Plant are devoted to ¥ 
in the forefront of semiconductor develop- 
ments, 


Fi 
research, development and production of Clevite’s germanium and silicon & 


diodes and transistors. 





Winner of the first power transistor IPS con- 
tract awarded by the Signal Corps, Clevite 
Transistor Products developed the only military- 
approved power transistor. In the commercial 
field, its power transistors are approved for the 
new radios used in nine out of ten makes of 1957 
automobiles. Clevite’s high-back resistance and 
fast recovery time glass diodes have won great 
favor in the computer industry. A new Remington 
Rand Univac Computer, for example, utilizes 
approximately 60,000. Clevite is also the largest 
single supplier of germanium diodes to the tele- 
vision industry 


Originally a producer of varied types of semi- 
conductors, Clevite Transistor Products now con 
centrates research and development on a select 
line of transistors and diodes. ‘The 50 members of 
the engineering staff — part of an employee group 
of almost 500 — are concentrating their efforts on 
the product improvement and quality control of 
power transistors and high-quality diodes for the 
more critical applications. Their work is supported 
by the scientists and engineers of both Clevite Re- 
search Center in Cleveland and the German 
subsidiary Intermetall G.m.b.H. of Dusseldorf, 
Kurope’s second largest manufacturer of semi- 
conductors. 


Ixxtreme crystal uniformity — the key to high 
quality semiconductors — has been achieved by 
the development of a continuous vertical crystal 
puller in Clevite’s Waltham metallurgical labora 
tories. Quality control is further advanced by a 
device that simplifies the measurement of thermal 
resistance in power transistors. 


a 


Single crystals of silicon, grown at Clevite Transistor 
Products Metallurgical Laboratory, demonstrate the 
unusual uniformity made possible by Clevite’s crystal 
pulling technique. 


Automated production of diodes now underway 
is another indication of Clevite’s ability to control 
quality level and achieve high volume rates 
Clevite is itself a large producer of silicon and 
germanium crystals — a basic advantage in meet- 
ing exceptional volume requirements 


FOR DETAILS On specifications, prices and de 
liveries, write or phone... 


CLEVITE 


TRANSISTOR PRODUCTS 


Crescent St. Waltham 54, Mass. TWinb * 49330 


for 


A Division of Clevite Cor poration 


Crystal structures are double-checked in Clevite’s Materials and Metallurgy 
Laboratory by X-Ray and Double Crystal Spectrometer to match erystal 
quality to specific application requirements, 


Thermal resistance measurement equipment, another Clevite development, 
is used to check temperature drop hetween the junction and mounting 
base of power transistors under actual operating conditions. It's one of 
many specialized testing procedures to control quality and improve 
performance, 


Millions of Clevite glass diodes pass through assembly sections like 
the one shown in close-up here. At this stage of assembly, ger- 
manium is inserted in the cathode end prior to final sealing in 
miniature conveyerized furnaces, 





DuMont Miniaturized Radar Tubes 


Du Mont compact, high-resolution radar tubes save 
space and weight, and permit full use of miniaturization 


techniques in airborne and other portable radar receivers 


Available in 3” to 12” screen sizes. Magnetic or electrostatic 


focus and deflection. Nine-pin miniature base. 


. 
pu Mow industrial Tube Sales, ALLEN B. DU MONT LABORATORIES, INC., 2 Main Ave., Passaic, N. J. 
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Lenders look at MANAGEMENT 


@ Income flow sets credit rating 
@ But future prospects also count 


@ Ability often becomes security 


MANAGEMENT ABILITY is the kev factor in decisions 


to grant or to deny money to small and moderate 


sized electronics firms, sav lenders to small busin« 


soth government agencies and private investors ex 
pre strong interest in the management ability of 
eceking monet 
of this attitude 1 


the only real 


the company 


I'ssence that the ability of man 
mall. business 
that a lender 


mal flow of 


igcement | ecurity of a 


\ small company ha oO few resou 
mmnot look to repayment from 
money into the busine: 

Lenders are 
Dox 
iement taking adi 


Is the 


Can 


concerned with ich qu 


tions a 
management know where it is going? Is man 
intage of it ypportunity 

company accepting more busin than it 
Does the 


Management or a 


handle? compan 1 one-man 


} 


management t 


SHARES and PRICES 


ubstantial 


CLOSED-CIRCUIT TELEVISION 0 row to 


proportions in the near future 


Annual sales of $10-15 million were recently esti- 


mated by the head of a mutual fund. An itv 


manufacture! imat vill ich the $75 mil 


lion I 
Not al 
Galvin 


Industrial Television Recent 1956 


Manufacturers Price Dividends 


Bendix Aviation 60% 2 40 
DuMont (Allen B.) Labs 5 

General Electric 55% 2 00 
General Precision Equip 364 40 
International Tel. & Tel 31Y 70 
Jerrold Electronics 7 

Paramount Pictures 30° 2 00 
Philco 80 
Radio Corp. of America 50 
Siegler Y 80 
Thompson Products 40 
' bid 


2 plus stock dividend estimated 
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ystems 


Bob 


Yield 
Percent 


Are young men being developed who can eventu 


ally replace present management? Are company 


executives keeping up with new developments in 


> 
management 


Idea: TRAIN, then hire 


Here's ANOTHER way to get skilled female worker 
train them before opening a new plant 

his was done by the Raytheon Manufacturing 
Co. in Manchester, N. H., in cooperation with the 
New Hampshire ‘Technical Institute 

\ four-week course in coil-winding was offered free 
of charge. It was designed to give women students a 
kill to be used at Raytheon’s new 
plant at Hooksett Industral Park 

Robert Go Institute instructor, gave the 
three night Classe 
hour 

Wi Ave thre 


he hired ud i 


worked 


! 
necacad ¢ les tron 


COUTTS 
1 week lasted two and one-half 
tudents no 
Raytheon 

well all 


promises they would 
ofhcaial. “But the free 
tion around L hic 


mstru wormecn 


rent amoucted to 


Motorola has no 
bosed-circuit ty 


innual sale 
ilso. said that 

rctting into 
rom ompames are in the busi 


inticipated growth Hlowever, in 
Cd of 
total sal 
Supporting their h pes To 
sc of closed-circuit t 
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busin epresents a nnnor 
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ortion of then 


future gre 
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rail oad 


Earned Per Share 
1956 
1956 Price Range 


1955 Traded 


04 (yr) 4646 NYSE 48’, 64% 
43 (9 mo) 61 ASE 4% 10 
46 (yr) a:a0 NYSE 52% 65'A 
21 (9 mo) 2 05 NYSE 34'A 53'A 
76 \9 mo) 3 68 NYSE 29\4 37% 
33 (yr) 18 OTC 

37 (9 mo) ; 5 NYSE 27 % 
21 (9 mo) 2.13 NYSE 16 
65 yr) 3.16 NYSE 33% 
(yr) OTC 
60 (yr) 03 NYSE 


36'A 
16'A 
50% 
50 
48%-- 80 
d-deficit 


comparable with 1955 





received specialized training. We had an opportunity 
to screen and evaluate prospective employees before 


hunng 


FUND buyers wary 


Current ariimupe of the $9-bilhon mutual funds 
business towards clectronics stocks is mixed, a recent 
urvey reveal lhe survey reports portfoho changes 
for 56 leading funds between October and December 
1956. In general, fund leaders stressed caution and 
bought more bonds and preferred stocks than com 
Pia 

Juving interest in broadcasting stocks stood out. 
Purchases of ABC-Paramount and Columbia Broad 
casting A and B stocks were well in excess of sales. 
One fund purchased 72,000 shares of ABC-Para 


mount 20,300 shares of Storer 


I'wo funds bought 
and none sold 


| lowever, sales exceed pure hases for stocks of three 


tv set manufacturers. Two funds sold 21,000 shares 
of Philco and none purchased. Purchases of 17,000 
hares of RCA were more than offset by three 
funds which sold 45,000 shares. Motorola sales of 
10,000 shares were about three times purchase 

Ihere was no definite pattern apparent in office- 
equipment share trading. Fund interest in Burroughs 
declined from 39,000 to 20,000 shares. Changes in 
total holdings of IBM and Pitney-Bowes were small 
with IBM increasing and Pitney-Bowes decreasing 
Only a small number of National Cash Register 
shares were traded 

Among miscellaneous electronic stocks popular 
29,000 bought, 300 sold; McGraw 
Electric (now McGraw Edison)—16,700 bought, 
none sold; Westinghouse—12,000 bought, 1,900 sold; 


and Sylvania—6,200 bought, none sold 


shares were: GI 


Ilowever, there were other heavy sell-offs: Robert 
shaw-F'ulton—20,700 sold, 4,500 bought; Sperry Rand 

54,400 sold, 5,000 bought; and Sprague Electric— 
17,000 sold, 3,700 bought. 


MERGERS, ACQUISITIONS and FINANCE 


Western Scientific Instrument, San 
Carlos, Calif., ofters purcha c-lease 
maintenance program, for clectroni 
laborator ipparatu Participant cents per quarter 
will sell all them test apparatus to 

Western and lease it back over a Clevite’s March 
five-year period, Maimtenance and — cents wa 
repair at 


of thre 
handled with single monthly pa 


ustomer plant is part 


program bontire plan 


ment ( ompani uIVe' 


mvested in open-end mutual funds 


Barry Controls, Watertown. Ma by corporations ha 
beleve listing it tock on Ameri bled im pa t two 
can Stock exchange sets climate fe from $24 to § 


continued rowth \ mayor goal ylains many 


| 
| 
th carol iCQuIsItOn ot a small fi proper munagement 


rubber OMA fund 


Amphenol, Chicago, declare 
dividend hig Arn Wall Ma brane 


cont ti t-quartes 


from two-for-one split last month 
Dividend 4 equi ilent to SO cents due S« pt. 1, 1967 
on old stock and compares with 75 closely related to present value of 


dividend of 25 it prices 
compan 


ecutive quarterly payment 


1 depreciation 


lelevision-lectronics 


vertibl ubordinated debentures 


to levels more 


Debentures are to 
be convertible to common. stock 
between $12 and $15.25 
139th con per share They were previoush 


vcal common stock 


between 


Standard Coil 


convertible it price 
$18.50 and $21.75 


National Association of Investment ilso proposes to modify restriction 


mnount on V loans of subsidiary Kollsman 
Kollsman needs in 
than dou creased working ¢ ipital to handle 
biggest order backlog in its history. 


Instrument 


MIcTCAaASInNG 


million. NAIC ex 
corporations lack staff New York State’s Busine Devel 


of surplu opment Corp. has recent) ip 


reserve proved a $40,000 lo a small 


clectroni hrm 


Fund adds A local bank will 


oundry du of the loan which i 


ever for the compan ing bund’s first fiscal quarter. Hold it six percent It ( 
ngs of Emerson Electr Minne first mortgage on all equipm nt 
Phileo fails ti cash dividend to ipolis-Honeywell, Ot Elevator, 
ond rte row, Unlike Sylvama, Dresser Industri id= Security Electronics, N. Y. issued 
Walt Disney Productions were im 63,750 shares of common stock 
tock vic was paid. no , reased. Aerovox, Chance Vought five nt par) in February thror 
dividend was declared cithe ind Western Union holdings wer osterMann of New Y 
lecreased 


Crucible Steel dividend increase lesi ( cur he 


Standard Coil is reducing 
10 cents on new stock resulting kon prices on its 


heltl bar t-quarter payvinent convel purchase uch units and for 


5 percent con 
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SMALL WORLD- 
circuit ...the new magnetic 
nificance 


The world of the diode... the transistor...the printed 


and dielectric components—this world expands in sig 
as it shrinks in physical proportions. Popularly symbolized by the tinier 
and the pocket 


circuitry is omnipresent 


than-ever hearing aid radio, the new, small world of solid state 


It safeguards our skies. It simplifies our living. It opens 


new doors to learning 


Stewart-Warner Electronics has pioneered in the development of solid state cir 
cuitry. Out of a Stewart-Warner 
Electronics is mass-producing equipment containing solid state devices by the 


manufacturing environment second to none, 


thousands of units. 


Your problem of solid state circuit design and production techniques 
will be handled at Stewart-Warner Electronics with equal efficiency 
If you are 


an engineer interested in advanced circuit development, 


write: Stewart-Warner Electronics, Dept. 21, 1300 North Kostner 


Avenue, Chicago 51, Illinois. 


One of 160 plug-in modules for the 
Stewart-Warner Data Proc 
Modules employ solid 


desk -size 
essing Unit 
space and 
eliminate many vacuum tubes, 


Fill ELECTRONICS 


a Division of Stewart-Warner Corporation 


state circuitry to save 





Precision Phasemeter 
0.1 absolute accuracy 


0.02° absolute accuracy 
within + 1 degree! 


The most accurate instrument 
anywhere for measuring phase 
difference between two sinusoi 
dal voltage Model 901 aves 
time, cuts down errors because 


it direct” reading non 


ambiguous ... self-calibrating. 


MAXSON MAKES IT 


SPECIFICATIONS 
Frequency Range: 30 to 20,000 cps; 
extended range available trom 20 to 
35,000 cps with absolute accuracy 
to better than 0.5 
Phase Range: 0 to 360° with no 
ambiguity 
Accuracy: 0.1" absolute; 0.01° for 
incremental angles up to 2 
Input impedance: 10 megohms 
shunted by 25 wwf 


Signal Level: 0.5 to 


Power Supply: 105-1 


50 60 | 200 watt 


Display: Decade null systen 
difference read directly fro 
degree te, nmtol with a 


ind ator 


Applications: These 
of polyphase 
feedback ampl 
phase-shifting network 
Jeband transmitter 
transformer 


ement { re 


nit 
t Maxson instruments 


Catalog Sheet 9018" 


MAXSON 
INSTRUMENTS 


47-37 Austell Place 
Long Island City 1, New York 


Division of the W. L. Maxson Corporation 


mt more information? Use post card on last page. 
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WASHINGTON report 


ImportaNt Changes in government industrial mobilization plans are 


shaping up. Impact on electronics companies 1s likely to affect both 
current military output and industry role in any future national emer 
gency. Objective of changes is to align industrial mobilization policy 


with latest military concepts. ‘These stress nuclear weapons, suggest 
any future war will be short and decisive. 
Overall mobilization planning has been based on assumption of 


as in World War II-—to reach peak pro 


I'heory now is that there may be no chance 


prolonged industrial buildup 
duction in three years 
for extended mobilization, that peak arms output must be achieved in 
ix months or les: \ir Force mobilization planning is already geared 
along these lines. Pentagon is putting pressure on Army and Navy 


to follow suit. 


¢ Firms that do not hold military contracts prior to mobiliza- 
tion now will have little chance of getting into war production 
after mobilization. 


© There will be more dependence on hastily stepped-up output 
from electronics plants already producing military goods when or 
if war starts, less reliance on conversion to defense production by 
plants making civilian items, 


Mobilization goals are in for revision also. 
about to slash at least 


Ilere are two ¢ xample 


Defense Department is 
50 percent of overall full-mobilization arms 
requirement » of proposed cuts: Initial mobil 
zation plans called for production of 115,000 medium tanks in three 
35,000. Plan 


are being scaled down from $42.5 billion annually to about $12.6 bil- 


years; New plan is for only for peak aircraft production 


lion—slightly less than double current plane output. 


$38-million TRANSMITTER 


Fight over cutting the administra- 
$4.4-billion pro 
frequency transmitter near North ram for foreign aid 1 
Cutler, Me 
mutter wall provide 
tions with submerged sub ind 


Navy will begin construction of its 


Smillion megawatt very-low tion proposed 
important 
ibout June |. ‘Tran to clectroni produc 


ETE 


unit | I not now 
fund mounting 


upportin Orne 
Administration 
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mdustr loreign aid exports 


ire) princely ill for militar equip 


three month for al 


ind trafhe 


ment, including clectroni 
ontrol quip 


( million Assistant Defen 
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begmmnimg July | ] militay 
million Phi ould b Lie 
materially by recommendations ex prob] 
d about May | from I:dward vast 
urtis, White Hlouse assistant now round 
report on what need Bridge Dir 
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J 
ORDINARY LAMINATE 
AFTER BLISTER TEST 


Satie 


NEW COPPER-CLAD MICARTA 
AFTER SAME TEST 


New copper-clad MICARTA’ 
takes dip solder bath without blistering! 


New H-3032 copper-clad MICARTA® cuts costs 
and production time of printed circuits. Copper- 
clad MICARTA speeds up soldering, without the 
normal accompaniment of an increase in rejects 
and missed connections. It can be cold punched 
without cracking or chipping 

The laminate won’t blister even when dip 
soldered for 10 seconds at 500°F! Examine the 
two close-up photographs. One shows an ordi- 
nary laminate after a laboratory test. Note 
the blistering, then look at the MICARTA dip 
soldered for the same length of time—and 
there is no blistering! 

A special adhesive is used which has the same 


high electrical properties, solvent resistance and 
low moisture absorption as the MICARTA 
laminate itself. Actually, adhesive strength is 
increased during soldering. 

Secause of a new adhesive proce 
clad MICARTA keep its high bond strength 
from 10 to 13 pounds versus an industry stand- 


, COpper- 


ard of six pound even after heating and 
cooling is repeated many times. This is especially 
valuable for electronic circuit 

Copper-clad MICARTA may be the answer to 
your circuit assembly problem. Write for further 
information and technical data to Westinghouse 
Electric Corp., MICARTA Div., Hampton, 8. C., 


J 06624-% 


YOU CAN BE SURE...1F its Westinghouse 
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ACCEPTED SYMBOLS 


Symbol for tantalum the element 
whose ability to maintain high strength 
at high temperatures makes it the 
ideal material for a great variety of 
metal parts of electron tubes 

Just as Ta is the accepted symbol 
for tantalum, so Tung-Sol represents 
highest quality production of electron 
tubes in volume. This singular ability 
is a major reason why Tung-Sol is 


America's largest independent elec 


tron tube manufacturer 


ey 


in! | 


(ii | TUNG sol 


, s ELECTRON TUBES 
Fi SEMICONDUCTORS 
Wi 

Tung-Sol Electric Inc., Newark 4,N. J 


Manufacturers of Automotive and Elec 


tronic Components 


oy 0 


Miniature ealed Beam Sianal 
Lamos Headiamos Flashers 


Aluminized Special Purpose 
Picture Tubes Tubes 


i 
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EXECUTIVES in the news 


ASTRONOMER Hagen: two sons and an artificial moon 


SometTIME within the next month, Navy will launch the second Van 


guard test vehicle. ‘This one will carry aloft an instrumented nosecone 
satellite payload Several tests 
date of IGY 
orbits round the earth 

Man responsible for success of Vanguard is John P 
perennially pipesmoking astronomer with longtime interests in el 
tron After 25 vears in the 


million-dollar project a challeng “If you're to judge by the tim 


inulating remain before the opening 


and hoped-for placement of half a dozen satellites in 
Hagen, quiet, 


sclences he finds administration of multi 


pent,” he say ny principal intere must be work 


Ilagen was born in Canada 49 vears ago, claimed Boston as a second 
it Georgetown Began working for Naval 
Research Laboratories in 1935 in) microwave field At the time 
NRL wa 


tendent of division of atmosphere 


home until college day 


handed administration of satellite program he was superin 
iid astrophysics research. Field 
got the Vanguard job 

Outside of the science satellite 


program, Hagen say my family takes a lot of attention Has two 


overlapped oO hi 


principally radioastronomy, and 


boy coming along at interesting age 12 and 15, plays chess well 


enough to beat them. No sportsman, he likes his humor light and hi 


Tiluist CTIOLIS: 


“Bach, of course, being a particular favorite.” 


Strictly PERSONAL 


Tools . . killed tool and die makers 
ble market in exce if 
In your Feb, 20 Industry lion 
Outlook (p 1) vou sa Digitally \s a builder of tool 


rogrammed machine tool in 


make up for the critical shortage of of digitally prog: 


chinerv and one of the major 


; 
ith d onrrolys 
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Joun R. Jorrcer 
lRECKER Corp 
\W\ Is 


KEARNEY & 
VMIILWAUKER, 


The estimate was our own, look 
It 
cludes all components necessary to 


ing forward 5 to 10 years. in- 
control the machine tool, is based 
on current breakdowns in the in- 
dustry, trends in control equipment 
and in our economy. 


= a 
lantalum ... 


lhe unfortunate part of yout 
tory (Tantalum Supply Short, Feb 
the with the 
chart showing imports of tantalum 
If any 
it 1 


upplies, but to 


10, p 28) is tie-in 
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to 
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tantalum exists, not du 


hort ore OVCT 
for refining the ore 


Phi i 
plant 


loaded facilitic 


ind making the metal he 


by 


new plant constru 


Ing overcome expan 


ion and 
tion 
Ihe reason that the 
took a 
1956 is that we purchased a lot of 
1955, as the 
no shortage as 


concerned 


or 


mport 


curve downward slope in 


show 


far 


ore mM Curve 
There 1S 


is the ore supply is 
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VANSTEEL METALLURGICAL Corp 
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. and Transistors 
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GYROS 


for every application 


Kearfott Free, Vertical, Rate, 
Directional and Floated Rate 
Integrating Gyros and Stable 
Elements are accurate, rugged 
and dependable. They are 
designed to meet the most 
stringent aircraft and missile 
requirements. The Kearfott 
Free Gyro shown was designed 
specifically for missile 
pplications. It provides airframe 
attitude information for use 

in guidance systems. Remote 
electro-mechanical caging 

and uncaging is provided. 


VERTICAL 
GYROS 


3 GYRO 
PLATFORMS 


Write today for technic 


KEARFOTT COMPONENTS 
INCLUDE; 

Gyros, Servo Motors, Synchros, 
Amplifiers, 
Tachometer He: 
metic Rotary Seals, AircraftNavi 
gational Systems, and other high 
electrical 


Servo and Magnet 


Generators, 


accuracy mechanical, 


and electronic components, 


ACCURATE 
RUGGED 
DEPENDABLE 


Kearfott Free Gyros withstand 
60 G shock of .0157 secs. dura 
tion, vibration up to 500 CPS 
at 10 G acceleration. Operating 
temperature range ~20° C to 
+100° C. Weight 5.5 Ibs 


FLOATED RATE 
INTEGRATING GYROS 


al data on Kearfott Gyros. 


earjott 


& BUBEBIOIARY 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales ond Engineering Offices: | 
Midwest Office: 188 W. Randolph Street, Chicago, Il! 
West Coost Office; 253 N 


178 Main Avenue, Clifton, N. J 


South Central Office: 6115 Denton Drive, Dallas, Texas 


Vinedo Avenue, Pasadena, Calif 





COVERAGE 


aa a Se cade yp OR 


$7.50 is all it costs to ship 
100 Ibs. of electronic 
equipment from Chicago 
to New York... only $15.10 
from Los Angeles to 
Detroit. 


knwetiy 


greatest coverage of key cities enables American to serve 
electronics executives better than any other airline! 


To be sure of fast forwarding and dependable on-time deliveries, specify American Airlines 
Airfreight. Because only American offers direct, one-carrier service to 17 of the top 20 retail 
oD - 


markets, 13 of the first 15 wholesale markets, and 18 of the leading 20 manufacturing centers. 


AMERICAN AIRLINES AIRFREIGHT 


—flies more freight than any other airline in the world 
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electronics 


APRIL 10, 1957 


WHAT ELECTRONICS MEANS TO DIFFERENT INDUSTRIES 


(Percentage of electronics sales of total sales by main product of seller) 


RADIO-TV-ELECTRONIC 
DIVERSIFIED 
ELECTRICAL MACHINERY 


OFFICE MACHINERY 


AIRCRAFT 
AUTOMOTIVE % % en 


OTHERS | % % ers 


! ! | 
80 90 100 


TOTAL ELECTRONICS SALES: $5.7 Billion (10.6%) TOTAL SALES: $53.5 Billien 


GROWTH pattern emerges 


@ Electronics business popular among other manufacturers 


@ Interest high with aircraft, auto, office-equipment firms 


® Diversification frequently leads to electronics 


BUSINESSMEN generally are convinced that a big part i 0 nator ten irgcst corporation re 
of the future belongs to electroni Compan | clectronu nine of the first 
whose major products range from oil drums to 

| | 

I 


Movin we aesigning and manu 


omponcnit ilk 


idustrial firm 
Klectronics sales by 12 radio-tv-electronic com 


73 companies were found to be in the electronics panies, which totaled $2.5 billion, accounted for the 
business. Total sales of these 73 companies amounted biggest slice of the electronics sales pie, 44.3 per 
to $53.5 billion, of which $5.7 billion, or 10.6 per cent. The companies in this group were those pri 


cent, came from electroni ales. marily in the electronics busine An average of 
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percent of ile total sales of $3.3 billion came 


from electronics, 


machiner manufactures aC 


| 
ond irgest percentage of cles 


percent I hese 


OMMpalii had 
of $1 billion resented 
of thew total sales of Sf 
Ihe diversified company group vith total cle 


$4 mullon prod ed | } 


( 


Ol ile of 
ft total clectronu iles by the surveved OMIparii 
his group comprises Companies active in a number 
t wicdustrse but having substantial mterest im ele 
rome blectronu iles represented percent 
of total sales of § billion by the compari 


j thi OUD 


The aircraft industry, with electronics sales of 
»304 million, accounted for 5.4 percent of the elec 
tronics sales total, The ten companies in this group 
had total sales of $4.5 billion, of which 6.8 percent 
was in electronics. Only one of ten aircraft com- 


panies surveyed did not have any electronics sales. 


lhe othce machiners group with electron ile 
mulhon had 4.0 percent of all electrons 

Hlowever, clectronics sales represented 15.2 

cent of the $1.3 billion of total sales by the five 


Onipanies im this group 


Klectronics represents 1.2 percent of total sales 
of $23.4 billion by 13 automotive companies in the 
vurvey. But the automotive group with electronics 
sales of $270 million has 4.8 percent of total elec- 
tronics sales, Eleven of the 13 companies reported 


that they were in the electronics business. 


SALES OF ELECTRONIC PRODUCTS 
BY INDUSTRIES 


ELECTRICAL 
MACHINERY 
223 % 


OTHER ——er 
I « 
18% <o¥ cn 42 
py é the 


(aa\" 


& AIRCR aA: y 


TV 
ELECTRONICS 


443% DIVERSIF 
74% 


TOTAL ELECTRONICS SALES: $ 5.7 BILLION 


! 
CT ntage t tota ectronl | | 
I 


Cel ame from other industri $101 million 


59.9 billion total. But th group tf 26 mn 


pani included sixteen active in clectroni from 


out of 
10 additional industries: industrial machinery, chemi 


ils. rubber. food processing ola petroleum 


tainer manufacturing, abrasive product 
materials and construction 
Many large corporations are not vet doing a 


but are keeping rin 


} 


olume of cle 1k PUISiyie 


hnger in the clectroni pi \bout 20 percent oO! 
the compan that re plied indicated they had el 
tronics sales but volume was small 

Only 15 of the companies replying to our surve' 
claimed no. clectronu ile Iwo of these 
from the electrical machinery group, one from ai 
raft, two in automotive and 10 from the miscellanc 


Ou group 


CYTAC may ease snarl 


Rirrasep by Defense Department just in time for 
last month's [Rk Convention was Sperry Gyro 
Cyvtac, long-range radio navigation system that may 
help unravel the snarled skein of air and sea trafhe 
Pulse-modulated Cyrac system reportedly can give 
pilots ten times more accurate position data than 
loran, needs fewer ground stations for equivalent 
coverage 


Now being installed on the east coast by the 
Navy on a 1,000-mile thre« point baseline, Cyrac 


e ‘Transmits in the 90-110 ke frequency spectrum 


® Reaches 


00 over water 


without ‘kip 1,500 miles over land 


+ 


e Pinpoints targets within 33 yards by measuring 


both clapsed time and phase hifts 


Installations under test during the past year put 
out 60 kw power from 625-ft towers, 200 kw from 
|,200-ft towers. Present sets are built for 60 kw. 

Like loran, Cyrac is a hyperbolic ranging system 
rCQ ure it least three base stations for a fix. Net 
work of 15 stations can blanket the U.S. Sperry 
has not set price, thinks the system will cost more 
per station than loran, less for umbrella over large 
WwCa 

lransmuitting station ibout the 


loran transmitter 


tem t 
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INFRARED markets grow 


@ Sales of detection equipment estimated at $5 million plus 


Markets seen in glass, metals, textiles, oil, chemicals 


Manufacturers cite need for educating industry to infrared 


A nuce market for infrared detection equipment in 


industry is developing It results from military 


attention to infrared in the last five veat 


One industry source estimates the yearly market 
for civilian infrared detection equipment is already 


more than $5 million. 


Here are some of the things infrared devices can 


do in industry 


e In glass making, infrared pyrometers can control 
temperature during forming, sealing, annealing and 


shaping 


@ Primary metal produ ers can use infrared pyrome 


ters to control rolling-mills and to regulate tempera 


ture in annealing, induction heating and casting 


e In textiles, temperature control is important in 


weaving, dyeing and drying 


@ Pyrometers can be used in metalworking to con 


trol the heat of a tool 
the tool, prevents damage to the workpiece due to 


Vhis prolongs the life of 


overheating 


© Infrared radiation is absorbed at different wave 
lengths, depending upon the chemical composition 
of the target material. A spectral photometer can 


“fingerprint” molecular structure, thus keep close 


check on industrial processes 


eA pectral photometer can measure jet-cngine 


When MOUNTAIN won’t come to Mohammed 


5 
cal 


PEOPLE who make things too bulky to bring 


X-ray machine now us portable radi wgraphi 
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to an Here CE unit i po itioned to x-ray welds in i huge 


tank. ‘This model's maximum energy is 175,000 volts 





exhaust It offer po ibilities in solar radiation 


ticle 


© Other promising markets for infrared include 


papel mulls and the railroad for detection of hot 


boxe overheated journal he mings on DOx Cal 


Here are a few pomters on Cl lian use of infrared 

ip of Ameri i New Li yde Park N y 

lows the market for mfrared radiation pyrometer 
optimist il} ees eventual markets in metal gla 


textile nd plasti 


® Price of Servo infrared pyrometer ibout $3,750. 
With additional cquipmcnt fol proc control 


O00 or more 


® Perkin-llmer of Norwalk, Conn. sells more than 
millon worth of infrared pectral photometer 
ind accessor 1 VCal Ce i big market tor it 


415,000 photome ters in oils and pe trochemiucals, has 


$000 instrument for infrared analy 


® Barnes Engineering of Stamford, Conn. recently 


old an $8,000 infrared radiometer originally designed 


for the military to a big rubber company. It mea 
ures the temperature of the sidewalls of tires under 
test, can indicate a sharp temperature rise at th 
place where a blowout is about to occur 

\ radiometer, says Barne an also have a scan 
ning attachment to take an infrared photograph 
These thermal picture t 


in help solve temperature 


distribution proble ms 


© Beckman’s IR-4 infrared spectrophotometer pro 
vides Boeing with data on what happen to variou 


metals and coatings at tempcrature up to 1,400 | 


® lhastman Kodak 1\ ts Kxktron detector en 
itivity to infrared makes it valuable in stream anal 
l Stream analysis make it po ible to analyze 
continually the output of an industrial process rath 


than depending upon penod batch ample 


Manufacturers of infrared detectors agree that 
they have a “big educational problem” with their 
potential customers. ‘They complain that there 
aren't enough infrared-conscious engineers in indus 
try at large. 


PRODUCTION and SALES statistics 


RESISTOR SALES 


1956 
1955 
1954 


1953 
1952 


MILLIONS 


10 20 
OF DOLLARS 


SOURCE: RETMA 


Resistor or 1956) climbed ( sition 
harph ibove the $] million sold ) percent 
in 19 Manufactures les in itts and below 
956 amounted to Sl mulhon Vil vound (ab 
percent higher than 1955 percent Other 


Phith 


ryaal dae totaled ; 
utomobil receive 


COMpPOSIEOn — TXE r ort Pha 


t Census of Manutacturer 


\ iriable 


ps Radio hipments to dealers in | 


COM MPAr 
represent per of ! 19 During 


ile olume wccordin te +4! radios we 


30 40 50 60 70 80 90 100 I10 120 130 140 150 160 


Wholesale busi 


plance 
| 
clectroni 


four per 


percent torn it 


ibove a ' 


excluding Receiving 


RECUNMA. re ile plu 


with 6,07¢ ompon 


1 mber million 


ipped ah Livtre 
11 in Dec, 19 nan 
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DAILY P&L ups profit 


@ Small electronics firm more than doubles earnings 


@ Product supervisors get daily statements 


@ System sharpens management, keeps morale high 


A patty profit-and-loss report system at ‘Transval 
Iingineering has more than doubled its profit rate 
during the past three month And George Otis 
president of the 16-month-old Los Angeles firm, r 
ports the system require yay idditional man 
in accounting 

Otis and his partner, R. M 


more than $2 


lwood, will ship 
million in p t from their three 
facilities this year hey started making an inter 
com tor the hom« loday rcent of the produc 
tion of their 300 employees | ubcontract work, 
while 40 percent (radios and other airborne equip 
ment) bears the ‘Transval ta [he military supports 


52 percent of the firm’s effort 


During 1956, when the company was relying on 
month-end P&L reports, profit rate averaged slightly 
under 5 percent. On the first of December manage 
ment instituted the daily P&L report system. Janu- 
ary’s prokt was 17 percent. Otis admits that other 
factors were present in this unusually high profit, 
but attributes the greater part of the rise to a 12- 


percent average profit rate to daily P&L. 


l'ransval has ten products in the works simulta 


] 
HNCOUSTY Ol a PVVATEY Tlie \ production Upe;rvisol 


has complete responsibility hs each product. Says 
Ot We try to make each Ipervisor think of hi 
operation 1 busine omplete unto itself 
Management prepares a daily P&L r port for ea hy 
product ind directs it to the 1 pon ible Upervisor 
Phe report prepared on the swing shift arrives on the 
upervisors desk at 9:30 a-m and tells him, in dollar 
ind cent 
in the black or the red, and how much. It tells him 


if produ t irc On hedul ind TIVE 


vhether hy pre Ol tel \ operation Va 


1 running total 


t pront ind lo on the tota nftract 


Management, at the start of each contract, sets a 
target profit rate. In military work, this is gen- 
erally 10 percent. For other work, it may be 30 
percent. If a supervisor's operation does not meet 
this target profit rate, the running total will show 
it up. 


Ihe daily P&I depend upon tin cards, material 


requisitions and contract schedules for source data. 
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First item on P&I report is “Cost for the Day’ 
lotal labor hours are picked from the cards, multi 
\lanufacturnng 


overhe id i function of direct labor I he overt id 


pli | by hourly rates and totaled 


factor is obtained from month-end accounting data 

General and administrative costs are obtained 
taken from stand 
ird costs adjusted for excessive usage weckly, com 


plete thre Cost-for-the- Day ection 


] ] } 
iilaris Direct material cost 


Ihe second section of the r port is headed “Pro 
duced for the Day 
which have gone out of the door 1 multiplied by 


lhe number of completed units 
the billing price per unit. From this figure is sub 
tracted the total cost for the day to arrive at daily 
profit or loss 

Next come Cost Analysis on ‘Total Contract to 
Date I his includes total expenditure to-date on 
the contract and the dollar variance trom target cost, 
idjusted 4o include target profit 

lhe next tabulation, “Schedule Adherence list 
ing both the number of items in the contract already 
hipped and the number remaining, tells how much 
time remains to perk up the operation and omplet 
the contract with hoped-for profit level 

lransval’s president cnumerates advantages of the 


system 


@ ‘The daily report IVE each 


tinual check on his operation 


© Causes of inefhiciency are magmified and brought 


into sh irper focu 


© Supe! isors are quickly ilerted to take corrective 


action 


@ Morale of Ipervisors | kept high They no 


longer need worry how the operation ire doing 


© Daily reports pro ide an excellent tool to evalu 


ite produ tion experiments 


George Otis has recenth incorporated three new 
companies into ‘Transval. ‘Two are clectroni md 
the third 1 1 chemical firm His faith in this 
iccounting system is mirrored by his insistance that 


ill three put into operation the daily 


All three are in the black 


aL port 





Ti PROGRESS REPORT ON PRECISION 
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Til MIL-Line Precision Resistors 


HOLD TOLERANCE...EVEN WHEN DRIPPING WET! 


Soaking wet, dried out, or ‘shook up’ — TI MIL- ... for improving the reliability and saleability of 


Line deposited carbon resistors still far exceed your products, the moisture resistance of TI 
MIL-R 1O0509B emerge from one acceptance deposited carbon MIL-Line resistors is just one 
test after another — by major electronics manu- field-proven factor. You also get a choice of 1, 
facturers — with performance records that have 2, or 5% tolerances...high stability over wide 
not been equalled. It’s the seal that makes the temperature ranges and under full load... low 
difference an exclusive Texas Instruments negative temperature coefficients ... negligible 
process that snugly wraps these precision resistors voltage coefficient and noise levels ... long shelf- 
in tough jackets of a special coating with high life... wide selection of sizes and resistance 


dialectric strength values ...reasonable prices...and, if desired, 


For ease in design, production, and maintenance reel-type packaging for automation. 


Here is a typical Tl reel pack designed to speed production. 
TI precision deposited carbon resistors are mass produced and 
packaged in five sizes from '/, watt to 2 watts with resist- 
ance values from 25 ohms to 30 megohms. 


For complete data, write for TEXAS INSTRUMENTS 
Bulletin DL-C 539. INCORPORATE O 


6000 LEMMON AVENUE DALLAS 9. TEKAS 


MASS spectromctet tudi petroleum PASCS ELECTRON micro cope examines grease 


$1 million for RESEARCH 


@ Electronic instruments indispensable in Esso’s laboratories 
@ Used to develop and evaluate oil products in lab and field 


@ Other equipment stores formulas, speeds office routine 


)@ 
. 
Ps 


EMISSION 


Many or Standard Oil 
he 


cquipme if 
Recent mayo 


pe tromete 


ELECTRONICS business edition — April 10, 





ELECTRONIC tracking controls keep Stanford solar furnace aimed at sun 


SUN power takes first steps 


@ Prospects tied to world’s growing needs for food, fuel, materials 


@ Today’s devices considered only forerunners of tomorrow 


@ Two firms take solar energy out of laboratory, begin producing 


SOLAR ENERGY is a long way from being a major 
market for electronics or any other industry. Solar 
batteries, furnaces, stills and cookstoves are just now 
nibbling at the fringes 

Visionaries in industry, science and government, 
however, see in the sun an immense future: inex 
haustible power to produce new foods and fuels with 
natural chemistry, pure water and raw materials from 
the sea, small lifetime heating and power plants 

The enormous problem generating world-wide in 
terest in solar energy 1s expressed by C. C. Furnas, 
Assistant Secretary of Defense. Power needs can 
rise 50 times in the next century. Fossil fuels are 


dwindling and atomic energy is no panacea 

loday’s achievements only foreshadow blue-chip 
prospects. Peter Glaser, A. D. Little senior engi- 
neer, believes: “We are now in the obscure begin- 
nings. ‘Time will show the way”. 


‘lwo U.S. firms have transferred their solar activ- 


20 


ities from laboratory to production line this year. 
A.D. Little is building solar furnaces with electronic 
controls. Hoffman Electronics makes silicon sun 
light converters and uses them in a line of equipment 
under a Bell System license 

Hoffman is concentrating on development, but 
has production facilities in Evanston, Il 

In February Hoffman showed about 150 govern- 
ment officials a 25-watt sun-power to electricity con 
verter, a miniature experimental transmiutter-receiver 
for air-sea rescue, flashlights and light flashers. Eval- 
uation quantities of flashlights were sold 

Agencies are experimenting with the 25-watt con- 
verters as powel suppl Ss for communications gear 
and navigational aids. ‘They could also be used to 
power unmanned weather stations and remote mi- 


crOoWaVC relays. 


‘The military has for years wanted reliable lifetime 
power sources built into electronic equipment, ‘They 
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would solve the logistic problems of supplying cur- 
rent or batteries to the field. 


} 
Solar batteries could al power for some 


} 
telephone repeater Bell ' is well satis 
fied with technical results of expernments on a 
Georgia telephone circuit \dmiral and -Hottman 
are ottering well-heeled consumers solar pows red tran 
sistorized radio 

Ihe drawbacks to solar batteri ire their cost and 
SIZK \t 10-percent conversion, the current rate, it 
take 100 quare meters of unlit converter area to 
produce even kilowatts 

Phe 25-watt converter costs about $2,500. Bruce 
Birchard, applications engineering director, doesn't 
think it too high considering it wall produce clec 
tricity indefinitel Hoffman hopes to cut the cost 


to >9U0 a watt in a few year 


In 18 months, the efficiency of Hofftman’s silicon 
solar cells has been increased five times and cost 
reduced from $25 to $5 each. Production will drop 


it more. 


Little Olar furnace costs $14,500. It’s actually 
a 60-inch army searchlight in reverse to focus 3,500 C 
on a 0.6-cm circle. It supplies heat, without chemical 
contamination or unwanted clectric fields, for high 


temperature research 


Automatic sun-tracking drives are controlled by 
phototubes, error-signal generators and amplifiers. 
Phe intense heat produced in solar furnaces might 


be used to grow semiconductor crystals. 


Technical DIGEST 


Overfill and lerf ( porated milk is 
checked automatical ! ) cr minute with 
] 


ctronu replace 


in hot water, to 


DuKane 


ransducer 


ilmost 


Ceramic 
‘ ce 
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niicd 
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Solar furnaces aren't generally considered practical 
yet for commercial use, though one is used in Algeria 


for refining. 


Boost 110° TUBE output 


Propuction of 110-degi ty picture tubes is being 
tepped up by at least two tube make Picture 
tubes with 110-degree deflection angle reduce depth 
of tv cabinet 
More than 1,000 21-inch 110-degree black-and 
white tv picture tubes are being produced daily at 
RCA’s Marion, Indiana plant. Output is expected to 
reach 3,500 a day in June. Company 1s ilso produ ing 
17-inch 110-degree tubs expect to be in produ 
tion on 24inch 110's in June. 
roducing 110-degree I4-inch, 17anch 
re tubes, expects to produce tounch 
models soon. Its production rate on 17-inch type 
runs about 1,000 a day Firm has produced tv sets 
tube ince December, 1 
igning new ts 21-inch 110-degree tub 
Nearly every major tube manufacturer now has 
110-degree tube it least in pilot production BY 
ides RCA and Sylvama, Gk and ‘Thomas have 
110-degree tubes registered with Jerre Nearly all 
major setmaker ire expected to introduce 110 
degree et in near future, possibly before June 


howings. 
2, 


f radome. Heat treatment bonds spheres to each 


other to give equi lent of foam 


Klectrooptical shutter using sonar-type synthetic adp 


modulate constant-intensit beam of light 


efiiciently enough to permit communication for di 
eral 1 I It) | il V( ither 
utside the be 


quency rang this new Baird-Atomi 
| 


h ¢ le 


vide enough ) handle complete te 


iumber of voice channel 


Presssing 


Lifetinng 





1956 PROFITS trail sales 


Sales up 20 percent, earnings up only 9 percent 


Rising costs, falling prices reduce profit-to-sales ratio 2 percent 


Sample for study includes 40 electronics companies 


Proris lagged behind sales in the clectronics indus 
try last year. Comparison of sales and earnings in 
»> and ‘56 for a ample group of 40 manufacturers 


demonstrate this 


lotal sales increased 20 percent from $10.8 billion 
in 1955 to $12.9 billion in 1956. But net profit 


increased Only nine percent from $573 million to 
$622 million. 


Sales were higher in 1956 than the preceding year 
for 3/7 compames or 92 percent of the group. But 
higher profits were enjoyed by only 26 companies 
or 65 percent. Rate of earnings increase fell behind 
rate of sales increase in annual reports of 28 com- 


panies, or 70 percent of the total 


Average margin of profit or ratio of after-tax net 


ee eS 
Checking MISSILE nerves 


HIGH-SPEED precision tube-tester by Martin per 
mit LOO percent imspection of tubs for mussile 
; General Radio 


tCOCUTACY 


guidance equipment. Operator us 
bridge to keep tabs on tester 


income to sales fell 4 percent. Profit margin for the 
group dropped from 5.3 percent in 1955 to 4.8 per- 
cent in 1956. 


Ihe problem was not confined to electronics 
manufacturers. Net profits of 2,550 leading cor 
porations increased only by three percent according 
to a study by the National City Bank. Net profits 


of 1,284 manufacturing companies increased by less 


than half a percent 


Lower selling prices and higher costs of labor and 
materials were largely responsible for squeezing the 
profit margin. Larger outlays for research and de- 
velopment also played an important role. 


Klectronics manufacturers with a stake in the auto 
motive industry suffered from reduced volume of 
auto production in 1956 

RCA board chairman David Sarnoff might have 
spoken for the industry in explaining the decreas 
in RCA profits to his stockholder: 

“The decrease in profit this year is caused mainly 
by higher costs of labor and materials and the lowe 
prices at which black-and-white tv sets and tube 
Sarnoft 
also stressed the impact of development costs point 
ing out that RCA spent $6.9 million last vear devel 


oping color ty 


were sold in a highly competitive market 


Many other electronics company leaders spoke to 
their stockholders in much the same vein although 


they used different products to illustrate their point 


Operating results for some companies, however, 


run counter to the trend. Here are a few examples. 


General ‘Transistor, which lost $6 thousand in 
1955, wound up 1956 with a profit of $154 thousand 
equal to 16 percent profit on sales of $1.1 millon 
Kay Lab, which had a $6 thousand loss in 1955, 
turned in a 1956 profit of $228 thousand, equal to 
eight percent profit on sales of $3 million 

(UE Circuit Breaker earnings doubled with a 46 
Ilectronic Associates scored 


an 89-percent profit increase while sales 


percent sales increase 
ncreased 60 
percent. Earnings of Consolidated Electrodynamics 
and High Voltage Engineering both increased about 
60 percent while sales increased approximately 40 
percent 
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America’s Most Complete Line 


Meets our need 
for GREATER 


ACCURACY! 


FROM ACTUAL EXPERIENCE BY 


International Business Machines Corp. 


he increased usage of electronics in 

the computing machine industry has 
resulted in a greater need for accuracy in 
electrical testing equipment,” according 
to the manager of test equipment mainte 
nance of IBM's Poughkeepsie plant 


“Because our specifications require that 
any test equipment shall have twice the 
accuracy of the unit being tested, the finest 
meters have to be used, and these meters 
are constantly calibrated with the help of 
the two RFL Model 260B and 262B Cali 
bration Standards in our testing depatt 
ment. We've used them steadily since 1952 
both for inspecting meters and making 
up correction data for such test instru 
ments as polyrangers, laboratory stand 
ards, secondary standards and electri 
dynamometers 


Write for technical data and application information. 


Poughkeepsie, New York 


The advantage gained by in-plant cali 


bration of electrical instruments using 
these console type Standards, which en 
compass the full range of testing instru 
ments, under controlled laboratory con 
ditions, goes beyond mere convenience 
Their ease of operation, consistent cali 
bration and high accuracy over wide cur 
rent and voltage ranges are impossible to 
duplicate using individual testing equip 
ment which must be moved from job to 


job throughout a manufacturing plant 


RFI 


features which make 


In addition to 
Standard has many 
rapid calibration possible 
Where many tested, 
it can be demonstrated that an apprecia 
able older 
methods will soon result 


accuracy, each 


proce dure 
instruments must be 
cost calibration 


Saving over 


{YOR ASG {A PG A AR 


{SAID des RAB 


tid AN SCAR EYRT 


MMU CU LCCC LCC Ge 


Model 829 


Portable unit calibrates both AC 
and DC meters ranges from 
0.25 millivolts to 2000 volts and 
microamperes to 20 amperes. Di 
rect reading accuracy of | (0.5 
using charts supplied). Frequency 
from 50 to 400 cps depending on 
line frequency 


Net price $2,650. f.0.b. Boonton, N_J. 


over 


Model 261B 


Calibrates all types of AC meters 
to direct reading accuracies of 
0.5¢ (0,25 
charts) over frequency range of 50 
to 1600 cps. Current range from 
1.5 milliamperes to 200 amperes 
voltage range from 75 millivolts to 
1500 volts. Output of electroni 
power oscillator has less than 

total harmonic content at 60 cycles 


Net price $9,250. f.0.b. Boonton, N.J, 


using calibration 


Model 262B 


Calibrates DC electrical measuring 
instruments to direct reading accu 
racies of 0.1% (0.05 
bration charts) 
ranging from ! 
volts and 
micro 


using cali 
through voltages 
millivolt to 1500 
currents ranging from |! 
ampere to 150 ampere 


Net price $15,600. f.0.b. Boonton, NJ 





Kadio Frequency 
LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 


Nome 
Company 
Address 


City 


DESIGNERS AND MANUFACTURERS OF ELECTRICAL EQUIPMENT SINCE 1922 


Please send me 


ur 


Radio Frequency Laboratories, inc. 
Boonton, New Jersey 


nf ew 24-page catalog describing 


t Calibration Standards tor 19% 


Tithe 


Phone 





Style, price sell BOAT gear 


® 20 electronics firms at boat show 
® Radiotelephones for outboards shown 


® Depth-finders, autopilots popular 


TWeNty ELECTRONICS firms displayed their wares at the National Motor 
Boat Show in New York. ‘The curious thronged several radar displays 
But it was low-cost, high-style items aimed at pleasurecraft which 
attracted buyers 

I'wo radiotelephones aimed at outboard cruisers—an almost virgin 
electronics market—had manufacturers’ reps buzzing. ‘They were intro 
duced by Pearce-Simpson and Applied Electronics 

Priced under $300, the units are rated at 15 and 16 watts. 

Both are pretuned packages that can be installed with hand tools and 
include antenna and crystals 

Pearce Simpson and Apelco reps report that FCC officials have 
cleared self-installation provided the dealer checks the sets at the time 
of sale. Ralph Nylander, of Pearce-Simpson, predicts that within five 
years most outboard cruisers will carry communications equipment 

Popular-priced autopilots and depth-finders (which can be used as 
fish-finders) are in favor, Wilfred O. White and Sons showed an auto 
pilot that uses only one transistor and no tubes, sells for $397.50. ‘The 
autopilots, according to W. Gordon White, president, are just catching 
on. Tle expects that 50,000 to 100,000 boat owners will want pilots and 
even more will want depth finders 

Low-cost homing devices, substituting for direction finders, would 
sell well in such areas as Long Island Sound, White thinks. He points 
out that portable transistor radios can be used for homing when the 
locations of transmitting stations are known. But what everyone really 
wants, White said, is radar with a one-mile range for a few hundred 
dollars 

Kaar Engineering introduced a hand hailer to sell for about $125 
Phe battenes and transistor circuit are completely encased in the hand 
Kaar expects the elimination of trailing wires and battery pack will 
make it popular with yachtsmen 

Micro-Lab presented a monitor receiver costing $70. It drains two 
amps and is designed for the radiotelephone owner who wants to 
onserve power while just listening m. ‘The monitor operates directly 
from a battery without power supply and uses eight 12-v electron 
tubes and a transistor 


VHF bags Baghdad thieves 


in Baghdad Police issistance usually 


ind need an | iqi COp you Can vithin five minute 

get one ina hurry by dialing 4444 The p e of Baghdad have a 
I hiat ( ou! ) vhf networ pplied | Redifon 

orderly otheer u ; ra ohice d of Britain Rediffusion 

I] kdiquart 


tem tal ON » Sper Op— Wi U-watt transmitters and r 


Vhf base station equipped 


1» whol mobile patro you civers have been set up in each 


24 April 10, 


of three administrative areas plus 
headquarters 

On receiving an emergency call, 
the orderly officer transmits de- 
tails immediately to the appro 
priate area headquarters where 
round-the-clock contact is main- 
tained with four patrol trucks 
go to the truck 
nearest the scene. Each truck has 


Instructions 


a 4-channel _ transmitter-receiver, 
which can also be removed in an 
cmergency 

Colonel Mousa Hamdi, Chief of 
Signals of the Iraqi Police Force, 
gave some idea of the system’s 
eficiency during a recent London 
visit. The colonel reported he was 
once awakened by a woman 
screaming in a_ nearby house 
When he dialed 4444 the orderly 
told him a patrol was on the way. 
Only three minutes from the 
scream, the colonel said, police 
arrived and promptly captured a 
thicf 


$1.8 million for 
flight SIMULATORS 


Eernco piviston of ACF Industries 
is entering the commercial flight 
simulator field with a $1.8-million 
American Airlines contract for two 
units and spare parts 
One simulator will duplicate the 
cockpit of the 400-mph Lockheed 
Electra and the other th 0 to 
600-nph Bocing 707, American ha 
> Klectras and 30 707 
Through the use of the simula 
tor American ©. M. Mos 


iid CTCW will ha Cc many hours 


on orde! 


of flying experience ith ict 


ore they take the controls of 


th i plan tor the first time 


Onee the plan ire in service, the 


wnulator will continue to be ilu 


Madang pilot pro 


! 
mipict \ Ili iir-con 


the traming unit 


inv of the an 


manufacture 
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For all wafering, dicing, slicing of 
QUARTZ, GERMANIUM, SILICON 


Diamond Abrasive Blades and Ultra Precision Cut-Off Machines 


FELKER TYPE DIT AND DITR 
DIAMOND ABRASIVE BLADES 


The outcome of long research and develop- 
ment to combine maximum cutting speed with 
smoothness of finish and greatest economy in 
terms of cuts per blade. Metal bonded dia 
mond sections are unusually deep, giving a 
bonus in extra service. Numerous bond vari 
ations insure a most exacting and efficient 
blade selection for each material. Blade bodies 
are stiff, tempered alloy steel for high strength 
and freedom from deflection. DIT rims are 
flush with blade sides. DITR blades are 
relieved on sides. Diameters: 2” through 14”. 


The standard of the Electronics Industry for a 
Decade and a Half! 


racy ® 


tane 
\ Too) impor 
rv 
u 


re) 
45 against iad 
re he 
Pa 


4 ay / 
Z| SINCE 1924, A First in Diamond 
Cut-Off Blades! 


World's largest and oldest ma 
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electronics Editor Bill MacDonald Probes 
the Industry's Technical and Business Status 


ee 


Despite 30 years of experience, despite a staff of 22 full-time editors, despite the 
parade of stories, feature-length technical articles, releases, reports and statistics 
that cross his desk... 

Vac” spends nearly a third of his time in the field, as shown below,” with an 
executive on one side and an ¢ ngineer on the other. 

Phat’s why 46,000 important people in electronics pay to receive electronics 37 
limes a year 

And that’s why advertisers buy the 37-time schedule (12 Technical Editions pub- 
lished on the Ist of each month, 24 Business Editions on the 10th and 20th of each 


month, plus the mid-year Buyers’ Guide) 


* Mac” is flanked by Fairchild Camera & Instru- 
ment Corp. Executive Vice President Richard Hodg 
son (right) and Research Associate Charles Poppe 
(left), Equipment in the background is an Auto 
matic Voice Data Link 


A McGRAW-HILL PUBLICATION ~- 330 WEST 42ND ST., NEW YORK 36, N.Y. rABt) 


P 
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RECRUITING toned down 


@ IRE activity less feverish than ‘56 
@ Firms and interviewers more conservative 


@ Results seem good, applicants serious 


E;NGINEER recruiters and job applicants were both mor 


this year’s IRI 
favorable for ompanies and enginect 

Although there were 120 company suites at the Waldorf-Astoria Hotel 
il pitch 


ounting directly for 


conservative at 


will be 


convention than last he guess is that result 


ilone, more than last vear, activity was at a less hysteri 
Klectronics 
250 of the 


engineer grad 


demand, a 
Salaries for most recent 
iveraged about $450 a month, with electrical engineer 
iweraging about $465 
Recruiter 
to six year experience group, ideal for mam 
Some firm led 


said thev regarded 
ible for their openings, but an aircraft company said it was inter ted 


Cnginecel were he 1V'\ 1) 


1,000 job opportunitie posted 


iid most enginee! vho visited them were in the three 
of their requirement 


percent of the applicants as unsuit 


in two-thirds of the peopl it interviewed 

Guesses on how many applicants would actually be hired ranged 
from less than 5 to more than 15 percent 

One firm interviewing fer jobs in clectwont vstems and semicon 
ductor development said its $6-10,000 recruiting costs were a long-rangs 
public relations and educational mvestment This firm, which came 
out of last vear recruiting melee with a net loss of one employee, will 
be more than satisfied with five new ones this veat 
Recruiting was not without its share of gimmicks, though. ‘These 
ranged from blotter handouts to a firm’s $550 reward for an accepted 


appli ant, advertised as up $ over last vear’s offer due to inflation 


TAPES run machine tools 


PROGRAMMED machin 
trol systems are playing in impor urcratt 
tant role in the trend toward thi 100 or mor tems in oper 
iutomatic factor hey offer user dy According to E.. C. Johnson 
repeatabilit I of ndix Research Laboratori 
ion rates and op I enthusiasts 
ID. A. Korman iles manager 
Numerical data about the pro¢ rand Control fecls that the 


tool con or pun hed cards is extra 


ndusti Lise most 


greater accuract 


creased produ 


LISCT il 


tion by le 


killed personnel 


uct 1 tored on punched 1>¢ onoml cto re not sufhcient! 
punched rad yy magnet i r for to plunge ov 


fed to th 


tem and used to position work hine tool 


table or cutter or both Despite the high cost f cl 
Machin tool 


| 
can be idapte 1 to milling ma 


nachine tool 1 | into the if programmed 


control cloping tem ind the high 


cnginecrng ontent im 
ontrol to 


manufacturers of 


idaptin 


yg borer lathe ind pre " numerical machine 


crew machine controls are opt 


Ihe systems are expensive misti lor example, Farrand ¢ 


from about $15,000 for rela trol vith 5] million int back 


tively simple mtrol equipment t mre building a new plant « 


560,000 or more for elaborate con lusively for the produ tion of thi 
i.quipment ro! quipment 
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Do You Have A 
Deburring 
Headache? 


GET THE FACTS ABOUT 


CRATEX 
UAL EAE SS 
“The World’s Best For Industrial Use” 


Exceptionally superior and unparalleled for 


DEBURRING, SMOOTHING, CLEANING 
and POLISHING operations 


after dimensional shaping 


For removing rust, heat-marks, tarnish, fatigue 
lines, scratches, excess solder, corrosion 
and other surface defects: for blending-in 
polishing welded seams, final sharpening and 
polishing to lustre-like finish. 


CRATEX IS MADE 
IN FOUR DIFFERENT GRITS 


Coarse Grit to Extra Fine in 


WHEELS - POINTS - BLOCKS 
STICKS - CONES 
For Machine or Manual Application 
on the broadest range of 


Hard and Soft METALS 


and other Materials 


Backed by over 30 years industrial, profes 
sional and technical application, CRATEX 
Rubberized Abrasives are widely used na 
tionally and in foreign countries. Made from 
“premium quality chemical rubber bonds 
pressure-molded into uniform textures with 
out hard or soft spots—resilient to absorb 
shock—ready for instant use—offer uniform 
controlled ‘cushioned action” with ease of 
manipulation for dimensional accuracy, with 
out loss of tolerances. 


OPERATE SAFELY, EFFECTIVELY AT 
SPEEDS UP TO 5,500 S.F.P.M. 


Send for comprehensive illustrated catalog 
learn how CRATEX Rubberized Abrasives can 
cut your costs, speed production and insure 
quality results. Sold at leading industrial 
supply dealers. 


CRATEX MANUFACTURING CO. 


81 Natoma St., San Francisco 5, Calif. 


Want more information? Use post card on last pa 





PLASTICS press heat limit 


@ Electronics takes 100 million pounds 
® New materials, methods increase use 


® Goal is stability at 1,000 F 


PLASTICS PRODUCTION passed four billion pounds in 1956, making it a 
according to the Society of the Plastics 
A five percent gain 1s foreseen for 195 


Du Pont estimate 


$2-billion imdustry Industry. 


that 100 mulhon pounds are used in electronics, 


175 auillion im wire and cable Nearly all the 5,000 plastic s firms 


produce something for electronics 
Durez Plastics thinks sales 


lugher by new two-dimensional circuit processes 


of molding compounds will be driven 
Currently, phenolic 
bases for etched circuits pace sales of industrial laminates in electronics. 
\mong newer plastic materials and techniques are sandwich cabinet 
construction, lead-filled radiation shields, coated foils for subminiature 
components and flexible-shect microwave absorbers 
Plastics 


trom tis¢ Lh Y are only half way to 


fuller elec 
tability near 1,000 F, 
Sonn 


ithicones 


developers still face a heat barner that prevent 


a goal 
for military equipment component think the gap may be 
bridged within 10 years by improved 


Meanwhile 


Variations on 


manufacturer ir thermometer with 


mching ip the 


tandard plastics, using new fillers and curing agents. 
Several epoxies are usable at or near 500 FI and at least one, just 
announced by Emerson and Cuming, is usable at 600 FF. It is a foam. 

Irradiated polyethylene 
January by Gl Cros aid to raise polyethy- 


lene’s heat resistance to 350 IF and allow it to be filled. 


hlm production was raised 500 percent in 


linking by irradiation 3 


TRANSISTOR designers scarce 


I'k LNSISTOR MAKERS Can enlarge comimcnt made 
? 


Typical of the 


them market b potential users of transistors to 


providing more en bi 

ginecrnmg aid to small users of tran urvey questions wer the follo 

stor han management con ing 

ultant Alexander tlollenbeck e'\Would be using. transisto 
Most small transistor users do now except that no engineers ar 


not have the personnel to engimees 


vailable who are qualified to design 
transistonzed end products, he sa equipment for transistor use ud 
If given technical help many small ) manufacturer of servo motor 
users will develop into big uses ee Do not use transistors as we 
Phese conclusions were reached do not have the ipplication engi 
after making a number of studs nee! 
of the 


last two year puter 


to deve lop use of transistors, 
transistor market over th ud a manutacturer of digital com 
IX manufacturer Similar comments were made by 
idaptable to tran 


On om urVve\ 
ol equipment 
sistor ud the 


manufacturers of amplifiers, record 


either used tran ( oscillograph 


pulse generating 


istors in small quantities or not at equipment, electronic timing d 


all because of lack of engineers ex VIC voltmeters and current regu 


penienced im transistor applications, lators, 
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Reveal TAPEBOOK 


Books recorded on magnetic tape 
market 
have kept watch 


are getting a test in thi 
place. Publishes 
over the 
have thought that the market for 
prerecorded tapes would not sup 
port book Now thev will see if 
they were right 

On sale is a book called “All 
About ‘Tape—On ‘Tape.” “I have 
no idea of how it will go,” says 
Mark Mooney J: 


editor 


possibilities but many 


publisher and 
‘Depending on its recep 
tion, we'll do mor 

Ihere are two editions—a_ five- 
inch dual-track reel and = seven 
inch dual-track reel. Both play for 
an hour 

“This, I think is the sort of book 
we're interested in doing. Books 
difficult to 
describe in words things like ‘wow’ 
and ‘flutter 


dealing with sound. It 


Capital goods top tv, 
radio in BRITAIN 


Bririsu electronics 


production reported to 
be greater than that in the 
part of the iduist for the first 


tive mice World \W i II 


lixed and mobile tommunica 


radio-tv 


tions, navigational aids, electrons 
mistruments ann mputers are said 
to be more than 


pared to $210 mill yr radio and 


1} 
HbbbOn, CoM 


tated in the an 

nual report of the Radio Communi 
cation and Electronic Ein nncermng 
Association, whose members make 
more than one-third of the output 
of Britain io industi 
\ large part of th 


me of the memb 


output of 


of radar and mussile 
other defense equipment 

Direct electron exports as avell 
is electron) juipment installed in 
urcratt hips and other capital 
coods sold abroad totaled some $56 
million. Value of clectroni equip 
Britain 


plants is estimated at $25 million, 


ment used in rtomic 
including — tel ion «Observation 
within reacto radioactivity warn- 


ing devices and control gear 
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if it’s worth 
engineers’ time... 


...it’s worth 


engineered wire 


HY BELDSOL LOWERS WINDING COSTS 
with improved quality 
both fine and heavy sizes 
1 Rapid Solderability (2-5 Seconds at 750F). 
2 Extremely Tough Film Coating. 
3 Outstanding Windability. 
4 High Voltage Breakdown. 
5 Excellent Continuity of Insulation (Mercury Test). 
6 High Insulation Resistance. 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


Magnet Wire * Lead Wire « Power Supply Cords, Cord Sets and Portable Cord « Aircraft Wires 
Welding Cable « Electrical Household Cords « Electronic Wires * Automotive Wire and Cable 


O¢ 
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INTRUDER alarm 


@® One firm sees $7.5 million 


@ Forecasts 15% increase in ‘57 


® 60% of work for defense 


‘ 


INtRUpER alarm tem: 


of clectronic: 


Walter Kidde 


ture! timate 


& ( 
retail 
the 


$1.5 million for export 


Belle 
sales of 


protection held at $6 muilhon 


a. Inanufa 


ie, Nv J 


( clectronu 


ce tecting 


equipment 


in 
S 


( 


a 
year in 

Kidde 
protect ( 


five 


15-percent mse in sales of electronic 
1957 total will 


million, including export: 


ycal forecast: 


to » | ) 
it least a dozen firms making electronic 
for then 


ih OaT ith 


I he r¢ 


mitruder- detecting equipment 


ire 
Onc Owl 
protect ( 
Potential 
dl 
stallers 
Some 60 percent of clectronu 


Cl 


wes 
20 


400 


medium 


alarm 


customers include about 


A protective ervices and about in 


tems are installed 


at plants working on Classified project 


Co 


MILITARY electronics 
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Current 
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thre 
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not 
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Ti 
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plant in. ¢ 
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micdicator 
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imulator tom 
tandard radar 
nlable ti 


tripped aown 


both t 
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Fairchild Controls ret rene! 
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field wus 
| 
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wo models are " 


for 
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\ 
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The of up to 1O.000 in De 


L.. Martin 
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\, 
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Laboraton 


produ 
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Her 


1Q-in yr screen ule 
Beam deflection caused by nonuniformity 
be tested by ¢ lechnical 


measunng | 


of plastic 
Industri 


Tie 
ihfornia radome 


fein, Model 18) 


30 


scem headed for heavier use 


market up 


American District ‘Telegraph, which sell 


innual factory-door 


nation- 


wide protective service, estimate 


cost of the equipment it make largely for its 


$400 000 


owl 


Lis¢ l 


\D I 


I 
j 


clectroni 


it 
derived from electronic 
ADT, electron 


brought in about 6 percent of its 


expects to triple equipment 


and s¢ ce TeEVCnUC sVStcms 


Last 


tem 


in five year vcar, Sa intruder 


detection 


total revenuc 


ADT gives this rundown of its clectronic systems: 


@9 000 indoor infrared alarm 


tem 


@ | .000 outdoor infrared alarm tems 


® More than 500 indoor capacitance systems 


© Capacitance systems on boundaries of restricted 


outdoor area 


mercantile vaults 
ittacked. Similar 
ind other bank 


@e Sound detection tems for 


\ 


whi iT set off alarm whi 1 vault l 


ystems used by Federal Reserve 


e | closed 


fo! 


with high-frequency 


alarm 


d 


Itrasonic burglar 
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for the Air Force unc 
hon letter contract 


nel Command 


Sperry Gyroscope 

An bores ontra 
radar set 
Cargo-Carrying transpor! 


pound set has a ran 


Beckman Instruments 


4 S2270.000 electron 


tem onsisting oft 


computers, for Boeins Ihe tem 


simulate in aircraft pcrformance 
under flight con:ition 
Boeing cngineers in 


problem in yet aire 


Consolidated Avionics wil] ¢ nec! 
design and manufacture ia t is the 
data-reduction system for 


ictal sockik euiias. wil right spot for 


225.000 contract with Rea 


Motors, subsidiary of Olin-Mathis your plant to GROW! 


on. Automatic print-out technique 


vill be an integral part of th 


tem Our plant location specialists are 
! 
Polarad Electronics will supply thi at your service! 


Bureau of Ships with AN/EFRI Whatever your needs for a new plant location, the 
radio transmitters under a $374 Texas Power & Light Company’s industrial specialists can 
contract give you the full facts about locations in the Texas Bright 


Spot ...the area served by TP&l 
Bendix will supph 


Supply Office with These men always have the facts up-to-date and read- 
mounting to $1,198 ily available, because our business of supplying electric 
service takes them into factories, business offices, stores, 
homes and farms throughout our service area...a pro 
IBM ha 53.1-million Ai gressive 47,000-square mile section of North, Central and 
riel Command contract for product East Texas, comprising 466 cities, towns and communities, 


dix unplifies i embl 


nuprovement and service 
Tell us about your needs for a new plant site. Your 


for bombu 
eit eure inquiry will be treated in strict confidence 


tem 
Mack Electronics divi . -—-——- -——- = 
I ruck vill rake I 1 ( 

for the Na nicl Consider these advantages... 


; 


ont 
Gl P60 a Center of a 27-billion dollar market 
Depot electron tubes amounting | Excellent transportation, providing access to national and world markets 
Favorable tax structure — no sales tax — No state income tax 
Kitel-McCullough | 1 41 Reasonably priced, spacious sites with plenty of room to grow 
th D Ample, low-cost electric power 
Friendly, native-born workers 
Courteous, cooperative city and state officials 


Raw materials available from nearby sources 


Rand 


U.S. Am TEXAS POWER & LIGHT COMPANY 


AREA DEVELOPMENT DIVISION 
FIDELITY UNION LIFE BUILDING © DALLAS, TEXAS 
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METER-RELAYS 


FROM 0-5 MICROAMPERES-UP 


Ruggedized - Sealed, Black Bakelite or 
Clear Plastic Cases 
D’ Arsonval 
meters 
with locking con- 
tacts for sensitive 
and accurate 
control or alarm. 


TRIP POINT AD- 

JUSTABLE to any 

point of scale arc, 

Sensitive to changes 

as little os 1%. One 

contact on moving Model 461-C, 10-0-10 

pointer. The other on Uo DC $83.25 

adjustable pointer, When pointers meet, contacts 

close and lock, Holding coil wound on moving coil. 

Locking is electro-magnetic. Manual or outomotic 

reset, Spring action kicks contacts aport. 

Ranges: From 0-5 microamperes, 0-5 millivolts 

or 0-300°F up. 

Standard Contact Rating 5 to 25 milliamperes 

DC. Can be up to 100 milliamperes DC. 

Ruggedized-Sealed metal coses, 2/2", 32” of 

4'1” round, shock-mounted movement, gosket- 

sealed. 

Black Bakelite case, 42” rectangular. 

Clear Plastic cases, 22", 3%” or 42” ree- 
tangular. 
Panel meters and indicating 
pyrometers also in rugged- 
ized-sealed, black bakelite 
or clear plastic cases. Write 
for new 40 page Catalog 
4A on meter-relays, meters, 

Model 255-C,0-10 Pyrometers and automatic 
Vv OC $42.50 controls, 

Assembly Products, Inc., Chesterland 4, Ohio 

HAmilton 3.4436 West P.O. Box XX 

Palm Springs 4, ¢ alif DHS 43133 


Hooth (424 Engineering Show, May 20-23 


Coast 
Phone 


Design 


WHEELS ARE 
IMPORTANT 


There have been 


some improved models 


— made lately by 


DETROIT CONTROLS CORPORATION 
CONTROL ENGINEERING UNIT 


560 PROVIDENCE HIGHWAY 
NORWOOD, MASSACHUSETTS 


Developers and Manufacturers 

of Gyros 

Gyro Flight Stabilizers 

Navigation & Stabili 
OF Amana Promtert 


more information? 


ation Systems 
Want 


32 
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Test sets lead 


ee 


ee 


Boonton Electronics 


British Industries 


DESIOGNERS and produ crs of clectroni 


ipparatus have constant need 


Design and manufacture of eclectroni 


equipment requires controlled 
test filters 
amplifiers and loudspeakers can be obtained from Federal ‘Telephone 
and Radio’s (Pl) Model 200K Low-fre 
quency waveform generators ar British Industries (P2). 
ind bonding, Industrial Instruments 
10 ohms. An rf volt 


meter designed by Boonton Electronics (P4) covers the frequency range 


inputs and accurately measured output Inputs to audio 


swept frequency generator 
announced by 
lor testing fuses, relay contact 


P3) announces an olmmeter covering 0.01 to 
trom 0.2 to 


DuMont’s (P5 


a 20-microvolt signal 


00 me and operates with reduced accuracy up to 1,000 me. 


type 403 oscillo cope 1s said to be capable of resolving 


Remote 
tem 


raciation monitoring print d form 
lable 
Atchley, Inc. (P9 


ind ire 


Three torque 
Vic 


for use im 


have been developed br 
P6 
hospital 


motor i" from Raymond 


torecen Instrument for servo tems 


reactor installation ud to meet military specifica- 


Raytheon (P10 
i binding post which per- 


laboratoru where work 1 tion in- 
imultaneously at many lo 

Printed-cu ind 
id to be held 
ecurely during assembly operations 


by the Snap-In V ise produced by 
Western Electronic (P 


formed nounce 


cation uit mits five means of connection 


terminal boards are 
Voltage-regulated powel 


developed b ( a 
for the newer t pe ot 
totube 


upplies 
Pil) 
a] ultiplie I 


1500 +25 


Bogue Electric (P12) 


Applegate 


pl provide 
oft r¢ d by 
PS 


information 


Digital printes Com- volt an- 


nounce 16.000-volt d- 


ctiner 


puter-Measurements convert 


clectronic count into r¢ powe! upplic 


For more information contact manufacturers listed p 36 
or circle numbers on READER SERVICE CARD (facing back cover) 
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NEW PRODUCTS 


eee 


ion test equipment 


radar set High-conducta 
diode type DR 
adio Receptor 


PCTINATIUIN 


marketed b 


ar ud to have a controlled 
ayvt drop between () } ind 


volt if 1U ma 


Purnishing fron 
volts d | pOWwe! 
b John Fluke Manufacturing 
(P14) has been designed for such 
laborator pphi thon i str 
Wibration A tran 
istor decade unpliti iInnounced 


by Zacharias (P| provid volt 


age gains of 


upp! HibOun ed 


ment 


tabilized 
within | I 400,000 
cp lerminal blocks by Kulka 
Electric (P16) for electronic appar 
atus feature a Mylar insulation st 

on the bach completel overng 
and sealing in all counterbore 


ing screw end 


A line of millivolt pyrometers 
announced by GE (P1 LIC 


’ 
strength magnetic material 


circult ind miniature fh 
effect a 50 percent Ing in 


McCauley 


in improved fluoropho 


Industrial 4 
announce 
tometer optical unit for comparing 


the fluorescence of unpl vith 


Industrial Instruments 


| nown composition 
Radioacti material 1 used 
fuellevel dete 


Robershaw-F ulton 


tor Hye cd 
Controls 
tt and 


nl form ith 
mmnounced by Resi 
Covering th 
QMO) te | OOO 
ravelin ‘ tube tte 
Geisler Laboratories (P21 
from to p ind Lo 
pacitance ir-diclectric coaxial 
ble announced | Fensolite Insu 
lated Wire (P one ith a 
variety of outer jackets and a No 


\ \ g ( ondui tor 


Phase 


been developed b 


ensitive demodulators have 

Atlas Electro 

Mechanical (P for airborne ser 
tom ippli ition \ 


oft component for machin 


ontrol mnounced b Seneca 


Falls Machine Co. (P24 


clude cement ft 


! di pla 
i plug-in type 

' i 
chant 


Wright Machinery 


at aH hy) 
ig a 
La 
aR 


— NIEMAND BROS. 
have the ANSWERS! 


Many manufacturers have found 
the answers to problems of reduc 


sing unit costs and speeding up 


production by using Niemand Bros 
Paper Tubular Products 
They're practical —buy them in 
the quantities you need in the 
materials you want—high dielectric 
kraft, fish paper, foils, special 
protective coated. and laminated 
papers and Mylar*. Printed or plain, 
they're made in diameters from 
093” to 2’ and up 
And, also available from Niemand 
Bros. are precision drawn paper or 
Mylar* caps in diameters from .141"’ 
to 2", as well as die cut washers and 


custom parts 
* DuPont's reg. trade mark for its polyester film 


Send for 


complete details 


TA To 
BROS., INC. 


37-03 THIRTY-FIFTH AVENUE 
LONG ISLAND CITY 1, NN, ¥. 


Sponin lists in Popor Tabs 
ee ee 


RAvenswood 86-0909 


Want more information? Use post card on last page 
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McGRAW-HILL 
TECHNICAL WRITING 
SERVICE 


TWS offers you a single 
INTEGRATED publishing 
service prepared to under- 
take a project from research 
ond planning through fin- 
ished manuscript and art, 
typesetting, mechanical 
preparation, printing and 
binding. Whatever the situ- 
ation, whatever the type of 
literature you need, our edi- 
torial and art consultants can 
help you, br nging to your 
most specialized job the 
craft and skill of publishing 
experts. 


WRITING EDITING 
ILLUSTRATING 
PRINTING 


TO YOUR OWN OR 
GOVERNMENT SPECIFICATIONS 


Whether you need an in- 


struction book or service 
manual, to accompany your 
equipment, written to gov- 
ernment’ specifications . . , 
» +. Of product catalogues 
or training booklets ... or 
annual reports... or com- 
our writ- 
ing staff can do the job for 
you, 
and 


pany histories... 


our artists can create 
execute the illustra. 
And McGraw-Hill 


printing, binding, and paper 
resources are the 


tions 


among 
best in the country. 


SAVE MONEY AND TIME 
LET OUR STAFF BE 
YOUR STAFF FOR 

TECHNICAL and BUSINESS 

PUBLICATIONS 
ASK 
OUR REPRESENTATIVE 
TO CALL 


Write + Phone 


Technical Writing Service 
McGraw-Hill Book Co., Inc. 


| 
' 
330 W. 42nd St., N. Y. 36, N. ¥. j 

LOngacre 4-3000 i 


=o os ew ae om eam an we ew ead 


34 


loped in electronic weighing 


ment with a range from rain 


High 


mictal 


than 50 pound 


cimiperature bathtub-cased 
liz d- pape ipacitol offered by 
Cornell-Dubilier 26) 

ings from 0.1 to 2.0 pf at 
ind 600 volts d- 
Reverse rotation and ‘| 
marketed by F. W. Stewart Corp. 
P have |:) gear 


rat- 
400) 


have 
OO 


yvorking 


id ipte I 


ratio 
i 


DeJur 


mmncter 


Amsco’s (P25 inch di 


potentiometers feature a 
one pi mickel-plated bronz 


caled 
with 


ind he ring ilicone glass 


fiber cover cnd-mounted ter 
Power for 
ipplication i in 
Dressen-Barnes (P29) 
100-volt out 


0). 1-volt 


munal 
laborator 


upplic 


nounced by 
ind proy ide two | to 
vhich 


mcrement 


put can be set in 


Metallized I'cflon capacitors 
ivailable from Balco Research (P30) 
factor of less than 


in insulation. re 


have i powc! 
0.000 stance 
it OU ¢ 
innounces th 


for 


unplificr service 


ind 
than 10 
Sylvania (P3] 
type LODE7, a 
rtical deflection 
vith Il1lO0-degree t 
Up to 


greatci ohm 


double triode 


picture tubes 
00 volt 


to 1.000 


output ind 


current lip mpcre iT 
batteries 


Cook Co. 


from. silver-zin¢ 


offered by Frank R. 


available 


iirborne 


(P32) for missile 


and 


ind for 


vaterborne electronic geat 


Insulated terminals designed by 
Globe Electrical Mfg. (P to | 
in the 


Y 
mounted direct] chassis at 
expected to overcom problem of 
terminal board breakage in missile 
ind aircraft clectroni 


Ki th ited 


' 
manufactured by 


ippal itu 
flux 
American Smelt- 


liquid rosin 
ing and Refining (P34) is said to 


meet Signal Corps requirement 


life-test 


Laboratories 


ipacitor-resistor ovens 
by Edward 
in handle 96 component 
illo 
ind 2N301A) 
RCA (P36) for 


ito ind 


Germanium 
N30] 
irc announced b 


output tage ot 


pup typ 
transistor 
PELAT LN 
military radio 
SIZ LO ae 

i\ ulable from 
Products (P37 


vo systems 


equipment 
motor-generato! ire 
Clitton 


for error rate damp 


) . . 
Precision 


Hollow 


clectronu 


coil proximity pickups 
fol 


have been de 


counter applications 
Ilectro Prod. 
ited 
otter 
for 
ut 


up 


igned b 
with a connector lo 
Astron (P39 


Capac itor 


ucts (P 
on the coil 
two clectrolyti 
printed and 
Portable welding powc! 
tered by Unitek (P40 
in receptables for quich 


transistorized cu 
pli have 
plug 


hang 


RADAR checked in deep freeze 


jim 


HIGH-POWER radar i 
ARDC 


monitor 


oped by , manufactured by 


ot powel relative-tuning 


monitor is built into radar set 


monitored in 


indi 


operation with instrument devel- 
Airborne 


Instruments Lab. Composed 


itor and noise-factor indicator, 
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ing of accessories to do spe 
welding jobs. 


nd types of high 
ilicone-rub 
ittered in kit f 

Springfield Wire & ‘Tinsel 

for use by engineers in evaluat 

Massa Laboratories (P4: 

nounce the model M 

motor for multicha 

ystem .. From 

l- | uppli 

laboratory use by Kin ‘Tel’s 

Model 30B-25 power supply. 


Double pol double-throw _ re 
lays available from Elgin National 
Watch (P44) operate in temper 
atures up to 125 C. . Special 
purpose transistorized analog com 
puters are announced by Beckman 
(P45) for use with strain gag in 
missile testing and in petroleum 
ind chemical processing ae.) 
raft and missile applications at 
een for ynchronous alternator 
developed by Bekey Electric (P4( 
that is said to operate at speeds up 
to 60,000 rpm without rotating 


windings, slip rings or brushe 


High input impedance and 
broad-band re ponse characterize 
Atlantic Research’s (P47) type 104 
amplifier for use with piezoel 
accelerometer pressure pickup 
ind similar transducers eo. 
clear-Chicago (P48) has developed 
a l-microsecond scaling circuit for 
use in nuclear scalers and indu 
trial counting equipment. 


Molded ( YPOx) shell: produce: 


by Epoxy Products (P49) are said 


to reduce the time required for en 
cap ulating resistors, coils and ca 
pacitor Crystal Research 
(P50) offers an instrument which 
provides a direct indication of th 
ionic purity of water. ... A line of 
rectangular panel instruments is 
mnounced by Simpson Electric 
(P51) that featur pen-face 

ign and longer scale length 


GE’s (P52) 
combin tone squelcl 
quelch to eliminate unwanted 
nal for other har Hi 
channel in ft i radio 
Empire Devices (P 


noun 


tep up 


control of acceleration and p 
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jwUtjwT,) (UtjeT,) ¢tja Pee. ©... @leae. 2. Cees) eee he ee) Feo 


SERVO 


CORPORATION 


on, AMERICA 


The fastest and surest way to find 
out is to simulate the system and its 


actual operating conditions, Do it 


directly from the schematic by using 
the Servomation® Building Blocks 


You mock-up your system design with the proven electronic 
and electro-mechanical sub-systems and components of the 
Servomation Building Blocks (amplifiers, modulators, gears, 
inertia load discs, etc.) . The system is connected by plugging into 
the external jack panels. Self-contained power and servo 
signal sources provide all the necessary test inputs to analyze 
your design. ¢ omplete evaluation of your system then can be made 
with the Design Analysis and Test Bay of the Building Blocks. 


No programming ...no need for highly-trained operators... 
no costly model shop prototypes. Modify design parameters 
by changing the external patch cord connections 
You can simulate and test an unlimited number of control 
system designs with the Building Blocks. 


In addition to functioning as a complete system simulating 
laboratory, the Servomation Building Blocks offer accurate, rapid 
debugging of existing systems or components. Self contained 
and mobile, the Building Blocks can analyze complete 
industrial, aircraft and missile systems on the spot, without the need 
for multiple test units with varying accuracies. 


j eS ee ee ae 


This new brochure gives you a com 
plete description of the Building 
Block equipment. A typical servo 
‘ system design problem is discussed 
New Servomation and mathematically derived, fol 
Building Block lowed by a step-by-step analysis of 
the solution to this problem using 
Brochure 

the Servomation Building Blocks 
The brochure is yours upon request 
Please specify on your company let 


terhead, SBB-9904-56 1 


last page. 





ALL-TRANSISTOR 
wound d- otors by the 
INA PLIFIER Sons : te ows P54) a 


tronic controller 1 expe ted to aid 


= 425 &) Oo) Oey in winding fine wir 


ke , No RC circuit for phase hift 
fe) : B ing 1S required with Oak’s (P55 


af 400-cps chopper Magnetics 
a) Beckman ’ Rasventle Ps¢ is producing 4 
Y caler-counter which uses magneti 

WN D.C Amplifier cores instead of tubes for frequency 

| division, random counting and pre 


et counting 


New Product Makers 


e 4 wv peak 
and peak noise 


qu J 
at 0-1 c.p.s. 


e 2 wv drift in 24 


hours at 25°C BS 
f etd Sy 
e 0.01% linearity at d.c. 


ad 


4) 
or 
€4) ) 


A & & B 


The Beckman/WN D.-C Amplifier with built-in power 
supply is completely transistorized ...for long life 
and low power consumption ... for applications re- 
quiring the hard-to-find combination of high accu- 


racy and absolute reliability. 


A general-purpose chopper-stabilized unit, the Model 
WN is actually a package of four separate amplifiers, 
each contributing to the precise amplification of the 
input signal. Two act as power supplies, producing 
an accurate plus-or-minus 25-volt potential. The 
power transformed in these units is completely iso- 
lated from ground, so that the entire amplifier pack- 
age floats relative to ground. Elimination of vacuum 
tubes in all four amplifiers completely frees the Mod- 
el WN of microphonics, regardless of service condi- 
tions. For complete technical details, write for Data 
File D.11-58. 


Beckman’/. 


Sustems Division 
N. Muller Ave., Anaheim, Calif 


»f Beckman Inatrumenta, Ine. 
nein engineering, production, technical marketing. Write for Career File 10, 
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RADIO sales climb 25% 


@ Set market now stabilizing RADIO RETAIL SALES 


@® Four reasons credited 


@ 7 million sales seen in ‘57 


1956 radio sales climbed to 5,332,000, a 25-percent 
jump over 1955 \ market of this size was unfore 


een after tv fever gripped the country 


Velevision did not materially affect radio. sales 20 ON ee ee 
until 1949.) From a peak of 17,360,000 in 1947, 1947 48 ‘49 ‘50 ‘SI ‘52 ‘53 ‘54 55 56 57 
sales plummeted to 6,926,000. 1950 saw a revival; 
9 411,000 peopl bought set RADIO recta ile ead mee 195] 

None of these’ figure ount automobile radio 


Ri EMA set count takes in home (that is, conven 


tional console and table model lock and port president of Hoffman Electronics, was due to “im 
able models petus from transistors 

Charting the ups and downs indicates stability in Manufacturers give reasons for a firm radio market 
the market. Up and down it went during 1951-1955 


@ ‘The public prefers to buy a new set rather than 
but fluctuation was within a million sets 


repair an old one 
Ihe number of radio homes also increased, a! 


@ There are advantages in having more than one 
though the basic market is considered a replacement 


ss s radio in the hon 
one. In 1947 there were 33,998,000 radio homes in ‘eo 
the U.S. This increased to 45.775.000 in 1954. In @ Radio programming jibes with the teenager rage 
the past few years it has ke pt at 96 percent of U.S for more and mor popular TEPULS 

homes. ‘Total radio homes today: 50 million Industry bets are for 1957 sales to dip shghtly, 


Last year's rise, according to II. Leslie Hoffman, 7 to 7.5 million, for 55 to be the same 


ST ee 
FCC Actions and plans 


Amends its rules to | ( tions in the Citizens Radio Ser 
ice to use gear that wil end ou i tone that wall pag peopl to il] 


thre ll ofhice 


WINT, Fort Wayne, Ind., is pre 
panng to begin building a nes 
home for studios and office Sta 
Clarifies its int | ymmon Carner Bureau act on tion prepared to spr nel HU ,000 


appli ifions Dy rricrs ¢ ce cs or facilities that involve annual 


rentals of less than $100,000 KWG, Stockton, Calif., become 

ifiliated with the Don Lee Rady 
Grants pecial iuthorization to A ir Godtres to operat radio equip Network \fhliation with ABC 
ment for broadcasts flving to mg over and flying from Trench 
Equatorial \tu CBS will pick up the program 


retamed 


WTMJ-TS Milwaukee Wi 


omplete it remodeling and en 


Authorizes holders of aircraft radio station licenses to communicate 


with U.S. Air Force radar advisory facilities for the remainder of thei larging plan Final stey 
im? 2 vid i ) | if 
ng nodifiy tio to cl ree cnc’ 
- ; woe 1 Pere bre dition of i third color camera 
n the aur to be advised of storm ' 

7 F ; which has been put into operation 


WOR, New York, N. ¥ 
Extends fo 

| } | I ! i th ann 
Canadian bore to st 0 ; ! cal ' } 


Qnitari 


Ccrants | 
of Natien 
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oft-thi | ) 


WSYR-TN 


1p) 
| 


COMPONENT MARKING 


with 


MARKEM MACHINES — 
MODEL 69A 

‘Typical marking problems solved by 

Markem include automatic color band 


ing with up to six colors on wire lead components; 
printed circuit work on the new 90S screen process : 
machine; base branding ‘TV tubes in cartons and in WBBC and WKMI ompetito 
sets; imprinting flat dise capacitors, ten foot lengths in Flint, Mich., have 
of rigid conduit, metal and glass tubes, odd-shaped 
automotive electrical parts 


joined forces 
to broadcast a binaural program 
Ask Markem to study your needs, then recommend 

the right machine, marking element and compound NBC estim 


for your job Forty six years of marking experience there 
are ready to help you 


ti 


ty teloe i] olor ording to 


MARK EM eee eee sca: the network, 136 were affiliat 


WMVCW and WMOW-EM, 
NM idvill Pa VCTC old by Mi id 


iii Broad isting Ser 
nal Broadcasters f 


WKST-T'V, New Castle, Pa., will 
ho it manne) transmitter 
from near N Castle to Young 
town, Ola 


WBBM and WBBM-TV, Chicago, 
Il., are moving from Wrigley build 
! fo new I ompletel I 


wilt for then operation 


KXOK, St. Louis, Mo 
tiuin ithhiation 


nn independent 


IV, Charlot 


th 
NBO 
WSOC 
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INSTRUMENT and syn 
hill near Black Mountain I 


CAROLINA catches up 


@ Adds $75 million in payrolls 


@ Residents unskilled but eager to learn 


in wooded rolling 


@® Western, GE each build four factories 


basking in an electroni 
idded » 
upply of skilled labor is limited 


Norru Carona i and electrical equipment 


boom that ha even though the state’s 


nullion to pavroll 

employment in our industry 
and 22,000 in 40 plants in 1954 
killed labor 


point to i labor pool ot 


rose from 66 prewar to 5,000 in 1947 
lirms have overcome the hortage 
ing. State 

\ number of firms have built more than on plant: Western Electric 
and Gk, four each; National Carbon, three; Westinghouse, Cornell 
Dubilier and International Resistance, twe | vith one 
Kearfott 


by on-the job train- 


ivCncie 200.000 


trom firin 


plant include Sprague, Hamunarlund Sampson, Pyramid and 

Douglas Aircraft 
One reason why Kearfott selected 

vnchro plant vas that 


Mountain 1 


transformer plant i Eh hire 9S percent 


Mountain, N. C. for its 


trainabl 


motor and labor w 


good ilthough Black 
>»20-million 
LU empl Vict locally l ramming r | ind pe ialist 


car before thie 


plant opencd, bi ibout 30 


inported 


onnel 


Portuguese link to use TWT’s 


PRAVELING i r ill | ed \utomat leclephon 


thi 
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Over 400 electronic 


control circuits 


now available 
for quick, easy 


reference 


Here are the cireuite 
you need for sorting 
timing, measuring, and 
counting for aeweep 
‘rontrol triggering 
temperature and motor 
ontrol, and hundreds of other industrial uses each 
with concise description, performance characterts 
tics, component values, and practical applications 
Nave ours. even days, of search and preliminary 
work to find basic cireult ideas for a particular ap 
plication—-consult this big, handy collection f 
tested circuits — selected from recent issues of 
Electronica and clasaified and indexed for quick ase 


Just Out! 
Handbook of 
INDUSTRIAL ELECTRONIC 
CONTROL CIRCUITS 


By John MARKUS and Vin ZELUYF 
Blectronica Magarine 
852 pages, 412 diagrams, $4.75 


Following each description te a reference to the 
original source where you can get more detalles on 
related mechanical problema or study graphe of per 
formance characteriatica In the index, each circuit 
is cross-indexed as many ae @ doten times, to permit 
locating specific cireults quickly when they are 
known by a variety of names 


a companion volume... . 


Handbook of 
INDUSTRIAL ELECTRONIC 
CIRCUITS 


By Markus and Zeloff 


ontalins 453 different industrial elec 
troole circulte for Immediate practical 
ume For each circuit there le a clearly 
lrawn diavram along with a brief yet 
omprehensive description. 272 pages. 


433 diagrame $7.50. 


“10 DAYS’ FREE TRIAL 


MeGraw-Hill Book Co 
7 WwW. 4ist St. N.Y 


w for 10 days exam 
} days I will remit for 
enta for delivery conta 
) postpaid We vay 
t with this coupon--same 


Markus & Zeluff- Indust. Elect. Controi Cire 
$4.75 


} Markus & Zeluff-—-tnduet. Elect. Cire.—87.0 


Name 


For orice and terms outside U.S 
MeGraw- Will Book Co 


| 
| 
| 
| 
| 
| 
| 
| 
| PRINT) 
| 
| 
| 
| 
| 
| 
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How to keep 


PLASTICS fabricator needs his r-f welder, but... 


FCC weighs r-f heater rules 


® Dielectric heater sales run 850-1,000 


informed on 


the 


part of 


@ Plastic fabricators take most 
your business ° 


AT YOUR FINGER TIPS, issue after is- 
sue, is one of your richest veins of 
job information—advertising. You 
might call it the “with what” type 

which dovetails the “how” of the 
editorial pages. Easy to read, talk- 
ing your language, geared speci- 
fically to the betterment of your 
business, this is the kind of prac- 
tical data which may well help 
you do a job quicker, better—save 
your company money 


Each advertiser is obviously do- 
ing his level best to give you 
helpful information, By showing, 
through the advertising pages, 
how his product or service can 
benefit you and your company, he 
is taking his most efficient way 
toward a sale 


Add up all the advertisers and 
you've got a gold mine of current, 
on-the-job information. Yours for 
the reading are a wealth of data 
and facts on the very latest in 
products, services, tools prod- 
uct developments, materials, proc- 
esses, methods 


You, too, have a big stake in the 
advertising pages. Read them reg- 
ularly, carefully to keep job-in- 
formed on the “with what” part 
of your business 


McGRAW-HILL 
PUBLICATIONS 


Spurious radiation a major problem 


‘ } . : I tors 
RApIO- FREQUENCY diclectric heating 1s important to plasti fabricate 


vho use it for welding, cutting and preform heating. Tloweve 
, 
radiation from the units is a senou proble m to communication 


rOquir that uses operat entirely within the industnal-scientih 
i} bands or nm their unit to prevent radiation 
in trouble C)p« 


certification 4 required Diclectric heater users ar 


' 
tion on fixed frequency is considered impra tical and some users won 
Oomph with equipment recninyg requirement Ihe C USC! 
trade a black eve 


Phe KCC ha 1 


g \ | ] 
Is up for recon ideration. Some suggested changes which could 


racking down and rule 18, which governs the 


heater 


] | ; rly ompletely 
be costly to user ir pecialls hitered powcl upplic mn] ( 


creened workroom recertification even after engincel 


test \ user ocicets 


than the machine 


ind penodi 
omplains that the tests alone would cost more 


‘ 


An estimated 850 or more dielectric heaters are sold annually, a prices 
ranging from $1,000 to $75,000 Ihe average is around $3,000. One 
manufactures 1 t pc! kilowatt 1s $400 to S600, with el 
omponents representing +H) percent 


th 1956 sales of $1 million reports 


C)in COMpany ! 


heaters are sold each year to pla tics fabricator 


MANAGEMENT draws engineers 


Wey ' | ' ltr 
ISNGINEERING management sessi Ailen id Hamilt 1 


month's IRI mn tion how ( it of thre n 

} Ire 1,200 tCl TO! \ 1) ie i mdnage 

ion Ol r to © Roeh 
turnout show eng 1 11 f Keystone ¢ 

ie ' 

flying by 

pant ys president 

Skifter of Aurborine 

Lab 

cy Ws 


tere od in tl i 
Randle P rt r of =. t1 ial ! tod in 1c 
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The MASTER reference in 
television technology 


® to speed your work 
® answer your questions 


@ help you get better results 


Edited by DON FINK 


TELEVISION ENGINEERING HANDBOOK 


Prepared by a staff 
of 33 Specialists 


1483 pages, 6 x 9 
Hundreds of charts, 


circuits, tables, and 
illustrations 


$18.00 


Full 10) days’ 


before you decide to pur 


ecsumination 


chase see coupon 


eR MRR AEE A aS ROR ES BA AE PS MRE ALES A Sa ISPS AIDES EIEN, 


TRANSISTORS 


HANDBOOK OF 
SEMICONDUCTOR 


CONTROL CIRCUITS 


HANDBOOK OF 
INDUSTRIAL ELECTRONIC 


ELECTRONICS 


Edited by LLOYD P. HUNTER 


idea hi mui hye that < Cl 


CONTROL CIRCUITS 


By JOHN MARKUS and VIN ZELUFF 


1 have ufh nt 


it | ' ay 
out his 1 pons! Phy at International Business 


Ma nes Corporation, Poughkeepsie, N. Y¥ 


orp 
604 pages, 6 x 9, 484 illustrations, $12.00 Electront« 


{52 pages, 44 x Lt, Ulustrated, $4.75 


Canada’s ENGINEERS 
flock to U.S. 


One-rHirp to one-half of Canada 
cnginecers come to the United State 
to work. So says John TV. ender 
m of Canada, new IRE president 
Ihe migration isn't a total lo 
lender 1) 
ret much goodwill 
return.’ Canada also gets enginec 
from Iurope and Great Britain 
Salary difference between th 
ind Canada i 
But there are f 


nada i\ 


JUST MAIL THIS FREE EXAMINATION COUPON 


McGraw-Hill Book Company, Inc., Dept. L-2 Print) 

327 West 41st St., New York 36,N. Y Name 

cngimecrs im Can a 

ibout commer I ' j ; oS eee» ae ee oe Address 
| ' snted b postpaid We pay 

l i l } ipor ame 


City & Zone 


Small one 


Fink—Television Engg. Hdbk., $18.00 
FTO It lila 
Hunter Hdbk 


of Semiconductor Electronics 
before thes pla Wiae $12.00 


Company 


Markus & Zelufl—Hdbk. of tndus. Electronic 


je im Canadian Controt Circuits, $8.75 


Position 


Phe government is now 
in the field 





WEST GERMAN output spurts 


@ Value up 1,240% in decade 
@ Exports well over $100 million 


@ New products on the way 


Wrest Germany’s electronic 


1,240 percent in 10 years, and automation, radar 


industry has spurted 
ind communications markets are waving it on 
million in 1947 to 
$675.7 mullion in 1956. ‘Phe production index, start 
mg with lOO for the 1950 base year, now stand 
at 440 


exports reached $119 million in 1955, of which 


Production rose from $54 


$69 million was for radio equipment. West Germany 
is exporting to all major Ikuropean nation Asia, 
Africa and the U.S 

Specialtic like clectron MmACTOSCOp are elling 
surprisingly well on the U. S. market 

Ihe last decade has been a period of catching 
up with scientific developments abroad. Scientists 


are now working independently in many area: 


(a 


Developments ABROAD 


In Canada a large analog computer Jaborator 
Computing Devices of Canada Ltd. at Bells Corner 
It is available on a rental basis to 
1 br clutter wus Ky \( 
Instrument 


omputel 


Spain now has 2] hours of noncommercial tv a week 


Regular broadcast ire expected to ontinwue 


mothe tution probabh to be located im Barcelona 


tv began ti yeu wo, was discontinued im 1954 and 


October Spain ha o tar produ cd mout OVO set Cie 


pape timate Df potential demand: 160,000. sets 


Holland's Laboratorium voor lectronx 


iudiometer with a continuous] ring pit h to examine 

of hearmg. Signal level is in direct linear corr pondenc vith 
of school 
device 1S 


threshold hearm chsitivit Rapid hearmge te 


ire po ible with results recorded on a chart 


fan ipient hearmeg defect it earl tage 


In West Germany Grundig -Radiowerke, GmbIT has ac quired ‘I riumph- 
Weerke \C; I wo-third ot the ¢ t thre latte ha 


writer ind accounting machin 


exported CJrundi electron t ire expected 


this production. .In 19 


exports accounted for more than half of production, 


42 


was recently opened by 


experimentally ith 
| xperin ntal 


resumed last 


A ae, N. J. have negotiated license agr 


devised an 
thi vhole 


Peeker has 


Csrundi ¢ i unted to 


A U. S. electronics manufacturer, who recently 
visited West German companies, declared “The 
Germans are doing as good, or better, than anything 
I have seen in the U. 8S.” 

If research moves ahead in its present direction 
and at its current fast clip, it is probable that West 
Germany will soon contribute heavily in such field 
is radar, microwave tubs computers and auto 
mation 

About a dozen firms account for more than 50 
percent of electronics equipment percent of all 
plants employ more than 500 persons, 15 percent 
have 50-500 employees, 13 percent have 50 o1 le 
\bout 125,000 persons are engaged in electronics 

Phe federal government, through its post ministry 
ind radio stations, supports its own laboratories and; 
to some extent, aids industry by placing research con 
tracts. There is no government control of the indu 
trv, however 

I'wo problems face the industry: a shortage of 
capital which makes it necessary to finance research 
and development out of current earnings ind a 


shortage of university-trained technical manpower. 


EXPORTS 
and IMPORTS 


In Britain ty ct ile totaled 1}2 


Ottawa OOO in January, up percent from 


rovermnment and industnal user a vear ago. Similarly, radio phone 
ustom-built for CD¢ 5 


Reeves graph ind radios were up ) 
cent and ’ percent. Sale 
from the 1956 high 


month of December 


dow HN how Ch 


Madrid 


France’s Societe 
and G-\ Control of | ist Oran Se 


Interteehn qu 


ment for manufacture and 
CG-\ products in leurop 
firm will produce and marh 
mal time-delay rela therm 
rent and voltage-sensing. rela 
hermeticall caled clectn 


mostat 


In Bulawayo, Southern Rhod 
Cha 1 Bio tiinate ful 
port will rise te 400 000 thi 


n type Phe firm, which imported 


recent of producti n was | r, pre radio 


WAY 


1 
Wiuihon, 
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In Germany, 
entering the 
held lirst 


be 


Sudan hia 
Nar nif 
equipme nt f 


ted near 


tation being constru 
toum, Be 
dust content 


leaning and cooling 


In England, Mullard 

unpton plant ha 

ind other TICK 

tion though it mpiction 
till several months awa The firm 
is putting all its semiconductor w 


unde! ingle 


In Caracas, Venezucl 


data-proce mg ri opened D 
IBM World Trade Corp. Heart 
of the new center 1 n IBM 


magnetic-drum data-processing unit 


Ihe center is the ompan ti th 


outside the U.S. Other Latin Am« 
ican centers are planned in R 


Janciro and Buenos Aire 


In England Holland-Amen 
transatlanti nel ' 
equipped 
phones | 
hort - dist 
Marconi 1 


nel cquipme nf 


Republic of Korea i 


i omplete 
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PETER PARTITION CORP. 


operates one of the largest 


yonents and allied products! 
Pre-assembled ...custom-made 
7" kewl i} f rT. 

* ecause of our unexcelie 
made to your exact facilities, our customers 


for faster packing © 
at lower cost! fill orders FAST, ON TIME, 


MM a Me 
exclusively to the produc- 


Ue le ale 


know we are equipped to 


; and AS SPECIFIED—at a 


(Fe WRITE, PHONE or WIRE 
{fp MeL price that’s always right! 


YOUR REQUIREMENTS 


PETER PARTITION CORP. | 


Manufacturers of Cardboard Partitions 


124 BOERUM PLACE BROOKLYN 1, N.Y. 


Telephone: TRiangle 5-4033 A 


ties 


Your competitors with new 
plants in Puerto Rico 


enjoy unique advantages 
WHY NOT YOU? 


ro————NEW 75-PAGE BOOKLET— FREE TO MANUFACTURERS ————+ 


Commonwealth of Puerto Rico, Dept. EM--74 
Kceonomic Development Administration 


579 Fifth Ave., New York 17, N. Y. 


s< 


1 me “Facts for the Manufacturer” with information about my particular 


' 
ndustry 


Company 


Address 


! 
! 
| 
| 
| 
| 
| 
| Name ‘Title 
| 
! 
| 
| 
l 


Product 
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McGRAW-HILL 


MAILING LISTS 
Ata a ee cels 


Merchandise your 
advertising 

Conduct Surveys 

Get leads for your salesmen 
Get inquiries about 

your product or service 
Pin-point geographical 
or functional groups 

Sell Direct 

Build up weak territories 
Aid Dealer Relations 


Direct Mail is a necessary supple- 
ment to a well rounded Business 
Paper Advertising program. 


600,00 actuol nomes of the top 
buying influences in all the fields 
covered by the McGraw-Hill publi- 
cations make up our 150 mailing 
lists. These lists ore built and main- 
tained primarily for our own use, 
but they are available to you for 
Direct Mail purposes. Pick out oa 
list of YOUR prospect from our 
industrial Direct Mail Catalogue. 


More and more, progressive compa- 
nies are using Industrial Direct Mail 
regularly as an advertising medium. 
They effectively allocate a portion 
of their concentrate on the best 
business publication. 


For complete, detailed information 
obout our service, fill in the coupon 
or write for your copy of our free 
Business and Industrial Direct Mail 


‘See 


¢ 


mae 
Mc GRAW-HILL 


GIRECT MAIL LIST SERVICE 


Direct Mall Division, 

McGraw-Hill Publishing Co., Inc. 

330 West 42nd %1., NW. Y. 36, WH. Y. 
Please forward my free copy of the 
McGraw-Hill “Industrial Direct Mall 


bee eewewwaenane 


PLANTS and PEOPLE 


SOLAR energ' 
tor firey dynamite at ‘TI 


chairman 


rroundbreak ng 


ick it 


McDermott and pre 


converted to electricity and amplified by transi 


Operators board 


Jon Onl 


New TI plant blasts off 


NMiuUSHROOMING ‘Texa lustrument 


product to 


put it crmconductor | 


vork at recent ceremonics breaking 
>4-million semicondus 
tor plant in Dalla \ solar con 


verter 


round rol 


produced current which 


1 transistor amphi 


POTS 


tepped up ly 
her, fired dynamite to blast 
the first batch 


Phe ultramodern 


of ground 
180,000-sq_ ft 


plant will provide elbow room for 


Business 
MEETINGS 


Apr. 27-May 2: Scientific Appar 
its Maker Association 39th 
Annual Meeting, Greenbner, 
White Sulphur Springs, Va 


May 9-10: Conference on Mana 
gerial Controls, on the 
of Hlinois Institute of 
ogy, Chicago, Ill 


( ips 


I CC hnol 


May 20-23: 1957 
Parts Distributors 
rad-Hilton, Chicago 


Electronics 
Show, Con 


April 10, 


1957 


emiconductor activ 
icated at the 


l 


plant vill ZIV the com 


II's growing 
itv Space 
Dalla 


pany ipparatu 


iain 


division room for 
more gi wth 
I'l’s industrial 


division in Houston meanwhile 1s 


instrumentation 
cnternmg into a patent ivgreement 
vith Century Electron lulsa 
Okla ind the Haloid Co., Ro 
chester N \ Por 


! 
and rel iC of 


manufacture 
x¢ rOogi iphic Osc illo- 


graph 


MALLORY forms 
hattery subsidiary 


IN A MOVE aimed at streamlining 


its operations in the battery busi 


Hess P KK Mallory 
component maker, ha 
Mallon 
Ohio 


Indianapolis 
formed the 

Battery Co Cleveland, 
All operations of the com 
pany four battery plants and it 
research facilities in battery tech 
nology are integrated in th new 
divisvon 

lielder ‘Israel is president of the 
with Carl Rudiger 
vice-president. Mallory 


distribution 


new company 
erving 
hopes to simplify sales 
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and warehousing problems through 


the move 


FRIDEN grows west q ° TIT ni SWAT CRCRAEY 
Geld, Friden Caleulating Machin “LITTEL-JAX" 


Co., San Leandro, Calif., is build 


neem cee ove Cm SEE 
San Francisco. New 6,000-sq ft fa &7 


cility will be finished in Jun 





Introduced in 1946. From a modest beginning, production has 
Oakland perations of hriden and multiplied thousands of times 


it compute rin iking iin ire I This large demand for “‘Littel.Jax’’ and hundreds of other 
r¢ id\ mn olidated Lk id o Switchcraft components, has been the result of unique 


San Francisco district is Sve on 
; 7 - ; availability of a large number of circuits Large daily 
= | i | 
Te MmecKen J Ck \ Sexson hie i output assures early delivery. 


the Oakland district 


design, precision manufacturing low unit cost and the 


ATTENTION! ENGINEERS AND BUYERS 


f : ELECTRONIC PARTS DISTRIBUTORS SHOW 
White Sands i < MAY 20-23, 1957 
—, 


IMPORTANT Admission by pre-registration only. 
NIOVING CLOSER to 1 ork nu . lf you have not registered, write us now for details 
Hours 4 to 6 P.M. each day and all day Thursday 


Visit Our Booth 401 
Conrad Hilton Hotel @ Chicago 


Stocked by leading Radio Parts Jobbers 


for Catalog 7A 


1336 N. Halsted St.. Chicago 22, Illinois 


n of Mi t tor h \ } y th Canadian Representative: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto Canada 


\. Ski 


loman wl 


Bazooka ocket launcl 
The 
t] I 
il ipa Hl 


and urface radar department 


Moorestown, N. J. 


CBS shuffles execs 


As rue Networks scramble for | 
ition, CBS-television is undergoing 
a Shak ip i t KOCUTLVE taft 
William B. Hylan, former 
pr dent f ictwork 1 
up to the job f > fo il 
ministration ind network 
manager Thomas Dawson 
Hylan 
W olhiam 


A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.” 


McGraw-Hill Publishing Company, Room 2710, 330 West 
42nd St., New York 36, N. Y. 
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Electrical & Electronic 


ENGINEERS 


How to get the 
most out of Life and 
your Engineering Talent 


Where you live, how you enjoy your 
work, the salary you moake—your 
future—cre key matters. Raytheon 
commercial equipment opportunities 
may give you the key: 
SONICS & ULTRASONICS 
High power transducers, impact 
grinders, chemical treatment, in- 
strumentation. Small, talented, 
self-reliant group. EE or physicist. 
MICROWAVE HEATING 
Get in on the ground floor with 
the famous Raytheon Radarange® 
Priceless experience in field with 
great future. EE’s or physicists. 
MOBILE COMMUNICATIONS 
Help develop transistorized de- 
vices. Exploration packed with 
challenges—rewards. Radiotele- 
phone experience helpful. 


Experience desirable, but also a few posl- 

tions for above-average inexperienced 

men. High salaries, fine N. E. living, all 

benefits—the big future! Send resume to 

H f Clarke, Man 

ager, Commercial 

y Equipment Engineering 

Department, Raytheon 

Manufacturing Com 

Excellence pany, Waltham 54, 
in Electronics Massachusetts 


SUPERVISORY 
POSITIONS 


for 


SPARE PARTS 
ENGINEERS 


Provisioning, 
documentation, 
liaison with service groups. 


Should be familiar with pack- 
aging methods and military 
specifications governing spare 
their 
Send letter or resume now to 


parts and packaging 


R. W. HOLMES, Electronics Engineering 


STROMBERG-CARLSON COMPAN) 


Sc 39 Carlson Road GD 
Ss} ee 


Rochester 3, N. Y. 


: f EMPLOYMENT OPPORTUNITIES 
NATIONAL’ 7 ™ * | ee Se Sook 2 
COVERAGE / 


VJ ) Part Time Work 


Positions Vacant Employment Agencies 


Positions Wanted 


Civil Service Opportunities 
Selling Ovportunities Wanted 
Selling Opportunities Offered Labor Bureaus 


Employment Services 


DISPLAYED ———RATES——— UNDISPLAYED 


adver $2.40 per tine, minimum 3 tines To figure advance 
basis payment count 5 average words as a line 


Box Numbers a ne 

An advertising inch i cally Discount of 10% 
‘ f yume ( 

gency commissio ! ion 


Send NEW ADS or Inquiries to Classified Adv. Div. of ELECTRONICS, P. 0. Box 12, N.Y 


ENGINEERS & PHYSICISTS— 


ae Getting lost in a large organization? 
a Are your engineering talents being wasted? 
a Interested in a company owned and operated by engineers? 


Expansion of GEL facilities in Cambridge, Mass., and Silver 
Spring, Md., offers excellent opportunities to individualists who 
desire professional growth, responsibility, and good salary. 
Educational programs are available at nearby universities for 
advanced study. 


Positions now open at all levels for electronic and mechanical 
engineers in the following fields 


Servos @ Antennas @ Microwaves @ Pulse Circuitry @ Receivers 
Countermeasures @ Electronic Packaging @ Pedestal Design 


For further information—contact: L. Billig, Chf. Eng 


GENERAL ELECTRONIC LABORATORIES, INC. 


18 Ames Street @ Cambridge, Mass. 


MEPLAFE (Ro 
Th i 
PW YORK > 


CHICAGO oN Michigan A 


1\ FRANCISCO: 68 Poat St WANTED 


cepeeemer—e Manufacturers’ 
POSITION WANTED Representatives 


RF Coil Engineer Graduate EE. At present 
Chief Engineer Coil Com Large manufacturer of industrial 
eh milar po ior with medium 


Reply PW-442 


with well knowr 


Compan instruments is looking for technical 


sales representatives to handle line 


of instruments for the nuclear control 


Need Engineers, Technicians? Write for free 
‘ f Rese , of Engineer and Techr 


Cla fied Ad Di 


Post field. Desirable territories are now 


available. Write to Process Instru 
ments Sales, Section P-6-58 


‘Beckman’ 


TOM ALUM AL da ae 


| idaay CSS 


TAA aie 


| PROFESSIONAL 
SERVICES 


Fullerton, California 


TRANSISTOR CONSULTANTS, INC 
TRANSISTOR ENGINEERING 


ne | Your inquiry 


will have Special Value 


if you mention this magazine when writing 
advertisers Naturally, the publisher will 
appreciate it but, more important, it 
will identify you as one of the men the 
advertiser wants to reach with this message 

and help to make possible enlarged 


future service to you as a reader 
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Pteasustteesres Os tresses 
z aoaey 


Research Engineer: Before his recent promotion, this man was a 
member of a small research team comprising three E.E.’s and a 
technician, His specific project entailed the creation of a transis- 
torized electronic converter combining both digital and analog cir- 
cuitry. “Research is really on the move at IBM,” he says. “Per- 
sonnel has increased ten-fold since 1950 and we expect to maintain 


this pace for some time.” 


EMPLOYMENT OPPORTUNITIES 


IBM GROWTH promoted these men 
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Manufacturing Engineer: Also promoted recently, this man worked 
in one of IBM's many manufacturing plants He was re sponsible for 
the analysis, design and procurement of equipment and facilities to 
produce the giant IBM electronic computers. “In a field as new as 
electronic computer he'll tell you, “unique manufacturing equip 
ment is often imperative. Creating this new equipment is a real 


challenge to an engineer's ingenuity 


Could you handle their responsibilities? 


Jobs like these continually open up at IBM—due to 
rapid expansion If you are an engineer or scientist—or 
have equivalent experience—you may be qualified for 


such a position. Innumerable opportunities exist in: 


© Computer systems planning ¢ Photo and magnetic device 
¢ Computer systems testing memory 


@ Electronic circuit design © Real time systems 


and packaging engineering 


@ Electrostatic phenomena 
© Semi-conductor research,) 
¢ Manufacturing process 
development, and 
control : 
manufacturing 


¢ Numerical analysis and 


programming © Test equipment design 


The electronic computer field offers one of the best 
ground-floor career opportunities today, Economic 
experts rank it with automation and nucleonics in 
growth potenti il. Sales at IBM, the recognized leader 
in this fast-growing field, have doubled, on the aver- 
age. every five years since 1930. Engineering labora- 
tory pe! onnel ha quintupled in the past five vear 

IBM xcellent salary and en ployee benefit program 


instrumental i hieving a 


| DATA PROCESSING 
DATA ELECTRIC TYPEWRITERS 


PROCESSING TIME EQUIPMENT 


MILITARY PRODUCTS 


ELECTRONICS | 


Where would you like to work for IBM? 


IBM plants and laboratories 
are located in: 


Endicott, Kingston, New York 
City, Owego, Poughkeepsie, 

N. Y.; Burlington, Vt.; 

San Jose, Calif.; Wash- 

ington, D. C.; Greencastle, Ind.; 
Lexington, Ky.; Rochester, 
Minn.; Sherman, Texas. Branch 
offices in 189 cities through- 
out the U.S.A 


SEND COUPON TODAY! 


R. A. Whitehorne, Dept. 404 IBM Corp., 590 Madison Ave 
Mgr. of Engineering Recruitment New York 22, N.Y 


Please send me additional information 





REPS push components 


A satcnu of new rep agreements 
covering basic components is a fai 
index to growing component busi 
Nicss 
Vodd-Tran Corp., manufacturer 
of tv transformers and yokes, has a 
new jobber rep in Rod Butchart, 
Detroit, and four industry rep: 
across the countrs Massey Asso- 
ciates, Narberth, Pa., and Wash 
mgton, D. C.; Charles Segal, Bo 

ton; Harrison J. Blind, Indianapolis 
and John C. Hanner, Garner, N. ¢ 


Milwaukee Resistor has two nev 
reps in the South and West: Hiller 
Sales, Winston-Salem, N. C. ane 
A. J. Nelson of Denver, Colo 


Ace Electronics now merchan 
clise ) its component linn it New 
Mngland through Richard Purin- 
ton, Boston; and Astron Corp,’ 
line of capacitors and filters has a 
new rep in the South as Paul Hay- 
den, East Point, Ga., gets the ap 
poitment 


Brimberg Associates, Washington 


1) ( now represents Servo 


About our TECHNICAL edition... 


(ALL ELECTRONICS subscribers receive two Business Editions and the Technical Edition each month.) 


Survey of problems and achievements to date in pro- 
ducing components and subassemblies withstanding 


00 C temperatures and nuclear 


ported by R. Bruce Kieburtz of Gl 
issue Some components withstand nuclear radia- 


Corp.’s line of control, test and 


communications ¢ quipment. 


Melros« ; Mass , rep Richard F, 
MacDowell 
made by Instruments for Industry 
Bil New England 


handles amplifiers 


Philco’s rep network for its paging 


ind itv equipment grows as Boston 
rep firm Exec-U-Phone Systems 
tarts handling the lines in New 
kingland 


Components Corp., Denville, N. J 

idds three reps for its hi-fi gear 

Krank B. Koessler Sales, Los 
\ngele Charles Lucas Sales, 
Dallas, and Arthur H. Peterson, 
Chicago 


Gr's wire and cable department in 
Oakland, Calif., now distributes its 
magnet wire, portable cords and air 
craft cable through Eichorn & 
Melchior Inc., San l'rancisco 


Chief Electronics, Poughkeepsie, 
\. Y., distributes the imported hi-fi 
quipment of Videola-Erie Corp., 
Brooklyn, N. Y, 


Hughes Aircraft 


radiation are Te- for April 1, the 
arithmetic units to aid or check computation pro 


our May 1] 


cedures 


tion, shock and vibration as well as high tempera- 


ture 


Circuits of transistorized transponder that provide 
echo to missile-tracking radars and activates missile 
fuel cutoff system are discussed along with operating 
characteristics by Cohen and Arany 
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in equipment designed by Strassman and King of 
As they explain in ELEcTRONICS 
system can also be used with 


Effects of atmospheric radio noise on communica 


tions systems may 


Radio Re 


ceptor in the Apml 1 issue of be L.eCTRONICS 


Drag on small free-flight models in supersonic wind 


tunnel tests can be measured by circular-sweep oscil 


loscope display that provides 


four counter circuits 


Counters combined with logic circuit 


vernier readings for 


Described by 
Ames Acronautical Lab in our April 1 issu 


jutomaticall 


logarithmic amplifier 


puters, and other circuits 


Wells of U. of Florida in our April 1 issue 


studied conveniently using a 
in system that contains a 


modified communications receiver, probability com 


D« scribed by J D 


‘Tetrajunction transistor simplifies receiver design ac- 


Kerwin of 


are replaced with 


write a binary pattern on a magnetic drum memory 
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cording to Farber, Proudfit, St. John and Wilhelm- 
sen of Hazeltine Research Corp 


Device provides 


performance of two triode units with considerable 
reduction of circuit components in a superhetero 
dyne receiver developed for GE. in which four stages 
two tetrajunction units. See 
eixexcrronics for April | 
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TRIAL PROGRES: 


Ing in 


industry... business...research... medicine, RCA announce 
new spectacular tools for technological progress a remark 
able group of “storage” tubes that can “‘remember’’ elec 
tronic data...slow it down translate it...or display it 


Take the RCA-6866 tube for example. Used today in air 


borne radar, this unique device transposes electronic infor 


mation into brilliant pictures you can see in bright 
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alize what your electronics engineers can accomplish with 


a tube like this in the design of equipment 
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lyze transient phenomena { iking pl ice at super speeds. 

And there are other RCA storage tubes to excite the in 
agination of engineers. One such tube, the Radechon, ca 
take electronic data occurring at phenomenal speeds...stor 
it then extract any part of it at the same or differer 
peeds. Another tube, the Graphechon, translates electront 
information for reproduction on TV screens whereve 
wanted. Already, Radechons and Graphechons are workin 
miracles in data processing. 

‘Today, RCA is engaged in an extensive storage-tube de 
velopment program that holds promise of revolutionizin 
industry by electroni If you see a place for applicatio 
of these new tubes in your future business, write RC 
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